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[WJ##] 501167644 
100091096 
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imm^} mmm 

[lt^:^l] &^r(D (a) Xit (b) ®ar>/^^mS:=i-F"tsm^^o 
(b) iB?U##2, 4, 6^i:tJf8(Z)V>-rtl)bMolCfB^(Z)T^ y^lB^JtCfelt 

C^:^:^ 2 ] If 1 IH^®^^^ ic <fc y n - K $ ti S r -fe b S/ > 

^■km-t^ mmMMrn'mkmur ^ ism. 

[0 0 0 1] 
[0 0 0 2] 



1 



2003-3022786 



^^#2 0 0 2-0 9 5 7 2 1 

#:&bTV>5Zlt*«^6>*lTfe»;, S>5r<Z)^^%, (Saccharomyce 
s cerevisiae) , iz^'m (Escherichia coli) , :^:X^^y7.m (Salmonella t 
yphimurium) ^{Cfe %BV^mS tlT V^S. 
[0 0 0 3] 

(Chipman et al., Biochin. Biophys. Acta. 1385 , 401-419, 1998) . 
-f:xzL-vV\%. ^tl^tlllv IH, Ilv GM, Ilv BN^T^n VCfilgbT V^So —-}3 

il^^-y-:/:!— hiljb^&J&iy (Pang et al., Biochemistry, 38, 5222-5231, 

1999) , ^»ILV2J^&^^^^^*^^^'^- 
[0 0 0 4] 

V hi:M^i?-::^:3.~^y h il7b^^&tlTV%S (Hershey et al.. Plan 

t Molecular Biology. 40, 795-806,1999) , ^5? An®^ 

ALS®iSli^iJ-:frL— htt, SuRA:5ttJ^SuRB®2o<Dlt'K^J^f&lCj:oT3- K 
(Lee et al., EMBO J. 7, 1241-1248, 1988) . h ^7^60 ALS 
Mi- als i:S:r>'als 2C[)2o®3l^^J^^lC3- KS^TV^-S 
(Burr et al., Trendsin Genetics 7,55-61, 1991 ; Lawrence et al.. Plant M 
ol. Biol. 18,1185-1187, 1992) , fift^iJ-:/:!— h & K*^S5te^lcK b 
T«> -n.'i'WmaO^^. ^7ln;et:J-T'^<r^l:f K:;^^/::^ (Arabidopsis) , 

V^. (Xanthium) , Y'^'yy'^Ts (Amaranthus) 'gi.TS-ilSst? ^ 

djf (Kochia) lcoV>T^^lClt^BB>?ll3^)^«fcjtStlTV%5 (Chipman et al., Bioc 
him. Biophys. Acta. 1385, 401-419, 1998:SttJf:g42i^#fF W097/08327#fig) „ 

H2^m^^#c^26ia:^#il?tSI©*, lOlK, 2001) "C'fe^o 
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[0 0 0 5] 

SZlilA^^btlTVNS (Ray, Plant Physiol. 75, 827-831, 1984; Shaner et a 
1., Plant Physiol. 76 , 545-5.46, 1984; Subramanian et al.. Plant Physiol. 
96, 310-313, 1991; Shimizu et al., J. Pestic. Sci.l9, 59-67, 1994) « 
[0 0 0 6] 

[0 0 0 7] 
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Zea mays 

Arabidopsis thaltana 
Xontium strunarium 
Beta vulgaris 
Arabidopsis thaliano 
Arabidopsis thaliana 
Arabidopsis thaliana 
Lactuca serrtola 
Kochia scoparia 
Kochia scoparia 
Kochia scoparia 
Kochia scoparia 
Kochia scoparia 
Kochia scoparia 
Brassica napus 
Nicotine tabacum 
Nicotina tabacum 
Nicotina tabacum 
Arabidopsis thaliana 
Arabidopsis thaliana 
Beta vulgaris 
Sisymbrium orientate 
Brassrca tournefbrtii 
Scirpus juncoides 
. Scirpus juncoides 
Scirpus juncoides 
Scirpus juncoides 
Scirpus juncoides 
Lindemia micrantha 
Lindemia procumbens 
Lindernio dubia subsp. 
Lindernia dubia 
Arabidopsis thaliana 
Arabidopsis thaliana 
Xontium strumarium 
Arabidopsis thaliana 
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Ala96Val 


AlGl00Thr 
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n uv< J. *• J 1 III 


IM/SU 
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OTCU Xc.*r J. LC 




Met98Ile 
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r ru '^riLa 




ProlZlHis 


rruxpz/t ill 


wU 


Prol71Thr 


r ru ±07.j Cf 




Prol71Ser 


D r*n 1 RQA r*/i 




Prol71Ara 


DnniftQI Pll 
r ru cu 


■J w 


Proi71Leu 




SU 


Prol71Gln 


rrOJL09!r\LU 




Prol71Ala 


r roAf jjer 






D v«/%1QAfI1 n 

KrojjyDu LR 




Prol7161n 






Prol71Ala 


Prol^GSer 


SU 


Pro 1715 er 


ProlQTSer 


SU 


Prol71Ser 


P roM7d el et io n 




Prol71deletion 


Prol88Ser 


IM/SU 


Prol71Ser 


Pro->ne 




Prol7nie 


Pro— >Ala 




Prol71Ala 


Pro-^Leu 


SU 


Prol71Leu 


Prol79Ala 


SU 


Prol71Ala 


Prol79Gln 


SU 


Pro 1716 In 


Prol79Ser 


SU 


Prol71Ser 


Prol79Lys 


SU 


Prol71Lys 


Pro->Gln 


SU 


ProlZlGln 


Pro-*Ser 


SU 


Pro 1715 er 


Pro— >Ser 


SU 


Prol71Ser 


Pro— *Ala 


SU 


Prol71Ala 


Argl99Ala 




Argl73Ala 


Argl99Glu 




Argl73Glu 


Alal83Val 




Alal79Val 


Phe206Arg 




Phel80Arg 
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gi^ALS®2ES (2) 




Kocliia scoparta 


ASp^OvU Ly 




AsD242Gilv 


Koch to scoparia 


1 rp*i-of Arg 




Trv465 A rfl 


Kochia scoporio 


Asnabiber 






Kochio scoparta 


Trp570Leu 






Gossypium htrsutum L. 


Trp563Cys 


Cll ? 


1 py 3*royy2» 


Gossypium hirsutum L. 


Trp5D35er 


Cll 7 


1 1 jf JTO^CI 


Brossica nopus 


Trp557Leu 




TmXA Ol All 

1 Pjf«>*rOl.CU 


Zea mays L. 


Trp552Leu 


TM 
JM 


T— % Qt Alt 

I py3*roueu 


Nicotina tabacum L. 


Trp537Leu 


CI 1 


TM%jl«Afil All 

1 rys'roi.cu 


Arabidopsis thaliano 


Trp574Leu 




Tviv/^Aill Ai 1 


Arabidopsis thai tana 


Trp574Ser 




Try548S€r 


Arabtdopsts thaltana 


Trp574deletton 




Try548deletton 


Xantiujn strumartum 


Trp552Leu 


IM 


Try548Leu 


Oryza sotiva. 


Trp548Leu 


PC 


Try548Leu 


Amoranthus sp. 


Trp569Leu 




Try548Leu 


Amaransus rudis 


Trp569Leu 


IMI 


Try548Leu 


Sisymbrtum ortentale 


Trp— ^Leu 




Try548Leu 


Zea mays 


Ser621Asp 


IM 


Ser627Asp 


Zea ffloys 


Ser621Asn 


IM 


Ser627Asn 


Arabtdopsts thaltana 


Ser653Asn 


IM 


Ser627Asn 


Arabtdopsts thaltana 


Ser653Thr 




Ser627Thr 


Arabtdopsts thaltana 


Ser653Phe 




Ser627Phe 


Arabtdopsts thaltana 


Ser653delttton 




Ser627deletton 


Oryza sattva 


SereZTTLe 


PC 


Ser627Ile 


Kochta scoparta 


Val276Glu 


SU 





[0 0 0 9] 

-K-r-S^CJ!) (Kathleen et al., EMBO J. 7,1241-1248, 1988; Mourad et al., 
Planta, 188, 491-497, 1992; Guttieri et al.. Weed Scl. 43,175-178, 1995 
; Bernasconi et al., J. Biol. Chem. 270, 17381-17386, 1995S.0#^HB63-7 

ii84#^##Rg) , ^^vv J y^}iiiMMK^v'cmmmi3:mm^^m'ir?>kL 

S^n-K"rS=fe<3D (Mourad et al., Planta, 188 , 491-497, 1992; Lee et al. 
, FEBS Lett. 452,341-345, 1999;&t>*#|l^5-227964#<i^##m) > :^J]y^-J]y 

(Kathleen et al., EMBO J. 7,1241-1248, 1988; Bernasconi e 
t al., J. Biol. Chem. 270, 17381-17385, 1995; Hattori et al.,Mol. Gen. G 
enet. 246,419-425, 1995; Alison et al.. Plant Physiol. Ill, 1353, 1996; 
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Rajasekarau et al., Plant Sci. 119, 115-124. 1996, #BaBS63-71184#^^^ 
i{^^¥4-311392#^|g;5ttJ^ Bernasconi et al., US Patent 5633437,. 1997# 

B^mm^^^26mi<.^mmm^M, lom, 2001) ij^rnvf^n^. :^;i/;i>-;i/ 

S:^"r*t^f|tS:#S^»=b55;S4xTV%S (Mourad et al., Mol. Gen. Genet, 24 

3, 178-184, 1994) „ $?>IC, ALSS: 3 - Kt" S^t'S^S: A^6«rK:i?:^^J^*rttt 
WLB^^^X^^t%nt>tlX^i) (Ott et al., J. Mol. Biol. 263, 359-368 
, 1996, #|SBS63-71184#4:i#, #^5{£5-227964#<^#, it#^5|Eii-504213#i^ 

^^MMcDM:^ {c^^fe ^^'r^i:i>'^mti^i^^nx\^^ (#||5p5-227964-t4Jt^ 
[0 0 10] 

i3t<. PC3^li5m^;&a^^(Z)lf6®Ig^^Mlc^i-«>^m'ltcD^I*JcKUT=fo^ 

[0 0 11] 

[^^ Tb'^^^m b J: ^ S ^18] 
-er-e, pc3^Bi$:iL^^v%ii:;?.;i/7l^-;i/i^i^T^IM5mMlcMbTl«-K 

J&^tnitt^att-ALS^f K-tsme^, mm^^K^V 3- KSti 

So 

[0 0 12] 
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[0 0 13] 

(1) f^t>t.. ^mm^t. JSAT® (a) xit (b) (D9y/-^^n^n-'}:-r 

(b) iB^J##2, 4, 6^ j;0 8CDVN-rti;6>l o{Cfa^0r^ y^iB^J{Cfel^ 

i/ > ^ - -^rSffi ^ ^ -r s ^ > v'N' ^ . 

[0 0 14] 

(2) (1) ia^®^^^{cJ:»Ja-KStiST-feh^mt' 

(3) 3p>}c, (1) mm<DmB^^m-t^mm^^^ ^-x:^^ 

o 

(4) 3e,fc*fe, :*:^rett> (3) mmcomm^^^^-^m-t^m^mm 

[0 0 15] 

(5) $e>JC*;fe, (1) IS^(^«^^S:^b, }:^V S,V=LjV:fyjv 

(6) se>tc*fc, (5) mm(Dmm^^ tfu^$;~;i/:«j;vjjf^s/ 

(7) 3e>c*fe, 2^^^^*, (1) mm(DmB^^mm'^-ij'-t.hxmm 

[0 0 16] 

[#§^(^)^Jfe®?^®] 
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MMALS^^'Ai'^tt, >f :^T'^^bTV^Sl^^i9ALS^>A^M^C^3^tS^^® 
[0 0 17] 

S 171# g CD ^ 0 y > *^ t X ^ > icggi S 4x 5 % ic, I^^MALS ity/^^M, 
m^2(Dr^ JWm^i^^ttmmMM.S'SiyA^M^. rpmH/Rms^MMALS 

Xtt rpi71H/R172S^MMj iU^/Sto 
[0 0 18] 

o mm^^4.<Dr ^ jmmm^^timmm&Ls^yA^m^. rpi7iH/w548L^M 

MALS^>/1^^Mj Xl± rpi71H/W548Li?MMj H^So 
[0 0 19] 

s i7i# a ® n y > ti X 5^ e;^ > icgm s ti s ii c> ^mals^ :y 71 ^ 
OT^ >^^SB^JJcfei'js627#B(Z)'fey >3b'5>f yn>f s/>^cg^$tlTv^So SB 

3»J## 6 ^ >^^HB3^J^-^tf^MMALS^ y/^^^^s rpi71H/S627I^MSAL 
SiJt>A°i^®J X» rpi71H/S627I^MMj t^So 
[0 0 2 0] 
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, rpi71H/W548L/S627I^MMALS^>Ae^©J Xtt rpi7lH/W548L/S627I^MM 
J ilP?/St„ 

[0 0 2 1] 

m 1 AS.tJf® 1 B ic rti e> 4 Slio^MMALS^ yA^M(DT^^ mMmt.^ 

zi^j a ® r ^ >^ wmM iiPi7iH/Ri72s^MMALs tjt > 71 ^ M ^ ^ b T y , a 

y^iB^JliP171H/W548LlP^MALS^5t>/N*^'^«:^bT^3*;, tm^JS®T^ 
7miffi^»P171H/S627I^MMALS^5t>/1^jt^3^bTfey. S^JSOT^ y^MSB 
^JtiP171H/W548L/S627I^MMALSi5t yA^^ b "C V^ „ 
[0 0 2 2] 

2:ne>^MMALs^>7i^'^«, m^mi^s^yA^ntami^x. pc^mMm 

ALS^:^A^^^&n-K"r-53t^^&-lJ-:/^n-~>^*b^pGEX 2TxmMmmh 

:1ZX. ?C^\^^Mt.hXlt. itlK^-t^oK. bispyribac-sodium, pyrit 
hiobac-sodium, pyriminobac^{f![Bt*'5 
[0 0 2 3] 

[^b 1 ] 



i3CH3 
OCH3 

-COONa 

OCH3 

bispyribac-sodiuixL 





COONa 

yOCH3 



OCHs 
pyntthiobac-sodiam 

g 




pyrimioabac 
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[0 0 24] 

l/r^^MMt.hX\t.. itZK-^^t^^K. chlorsulfuron^M^ 
[0 0 2 5] 

lit 2} 




OCH3 

chlotsolftuon 
[0 0 2 6] 

>( ^ d^)/V J y^^^MilLXlt. ^tSiZm-t^oK. imazaquinSr^J^-TS 
[0 0 2 7] 

[-fbs] 




inuosaquin 



[0 0 2 8] 

P171H/R172S^MMALS^5?>A^^tt, P171H^V^^iR172S^#3!ftT'^"r S 
T' J& < > P171H^ V N liR172S & ^.^-e^t t* ^MM ALS 

<, R172S^Mli-9--f b^MT'&S. m-t-rtllS, P171H/R172S^MMALS^ 

y^-^i^mt. m&xit-^^ ^y h^mx^:^Rms^mt>K pi7ih^mmals^ > 

A ^ l-j- S ^iniffi no Ji $ V ^ S „ 

1 0 ffiSE^ 2003-3022788 
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[0 0 2 9] 

3?)>e>^Msti-5^mft<ky%Mnfe®*t;tt&3t-ro m-n-ttnt. pi7ih/w548l^ 

[0 0 3 0] 

$e)tC, #IC, P171H/S627I^MM^5f>.'1^®«> P171H^V^^iS627I$:#^^n? 
f ^ It T? jS; < , P171H^ V ^ «S6271 5r #MT' S ^MMALS St yA{7 M't^'etl 

sezimmM-ii y^-i^Mit. pi7ih^mm^ y nRt:^s627m^M^ yn^'M. 

§e,K:*7t> #tC, P171H/W548L/S627I^||M^«>>''?^'M»> P171H, W548L^ 
V N I* S627 1 S: ^ S ^MMALS ^ > /N" M i^bie UTm^®IM^^MJC#bT 

[0 0 3 1] 

t-s^sttt^r^b. K-o. r'^h%miyy^-^fs^^^-t^r^jmmmx':s> 

$)oT%J:v^o z:3-e. rijgi^_h<z)T^y^j i-soM^r^y^r-fe 
^z:i:;bW*b<, IM'-S 0M<DT^>'mT'&S3ii*Uy^f*b<> 1-1 
O^CDT^ y^^^^fesr ii^^HC^?^ bv%. 
[0 0 3 2] 

J i:L/T171«@:5.m72#@®T^ >^mJ!^^CZ)T^ >^^^fe^w^*W*bV^o 
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[0 0 3 3] 

y mmn & n - k iB^j## 7 ®mssH3'[iiiSB^j#-^ s ® r ^ y ^sb3^j 3 - 

[0 0 3 4] 

S2A, gI2B, S2CS.t)^®2DlCZ:tie)4a^<Z)^MMALS^5r>A°i5?K$: 
n- K-rsiSSBB^JilS^^MALS^J^/t^^Srri-Ki-SiSilfB^Jii&Jtitbife 
M^&a^-r, J&S, 02 A. 02 B, ©2CJtt)?S2D{CfeVN-C, -^J@®^S 
SBa^Jtt^^MALS^ > «$:^bT ^3 U , zl^JS (Z>Jt^SI5^J«P171H/R172S^M 
MALS^i >/1 ^ S:^ b T y , H^J g (Dfg»aB^JliP171H/W548L^MMALS^ > 
/l^^^&^bTSy, Eg3^J e (Z)JSaS2^J«P171H/S627I^MMALS^l yj^^^^^ 
bTfey, 5:^JSCDJ^SIB^J»P171H/W548L/S627I^MMALSt5J>/^^'®S:a^bT 

[0 0 3 5] 

:*:!^^®^MMALSm^^tt. 1B^J##1, 3, 5:at|f 7 <DV^-rtlA^0 

1 2 ffilE^^ 2003-3022788 



^ ^2002 — 095721 ^ 

(mii5 0%JSt±<Z)*SI^'lf S:Jtt-SDNA|l±)*VN>r:/U^r>fXb, 
>(Z)SfeV^CD^#^?fe-5 6 CC, 1 X S S C, 0. 1%SDS. ^*b<tt, 0. 

ixssc, 0. i%sDSKmmt&^mm'^^\^zfv^>(x-t^^^fi^mf 

[0 0 3 6] 

n-K (S?@3g*5^^C^^fcSS) > GeneEditor (:^n ;l :^f&SS) . ExSite i:^h^itt^ 
[0 0 3 7] 

=fei:lCL/TPCR^;a.t)^SPR (self polymerase reaction) '^ICJ:^, frfeJ&^M® 
[0 0 3 8] 

:R#6lJicij:, 5fe-r, PC^^BS^^jmmi^^^MM^^^WJiSj^i^ejmRNA^r^iSb, CD 
NASr-a-^IJt, ;igtll7T-2^®cDNA^>r:/^U-S:#ffit-So rtlS:, ^S^^MAL 

U~^>^L/. f#PjtlSl^ffi^^n-XZ)-f ^If- hDNA^pBluescript II SK+K 
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^?cmj^XJf^S?^imX^^'t^o pBluescript II SK+^ ^ O - ~ > b fe^MMAL 

s cmkii^^^mhr^mm^^tim}i^^tbx. r*i6)®^M$:'^tf^ii^pGEx 2 

[0 0 3 9] 

- hDNAS:^'r-S^7n->S:^^-r-&^i:JCj:oT, ^MMALS^ >>'^°^^^S:^- 
2 {C^-rr^ ^^IB^JSr-^tf^MMALS^^/ti^lgSrn- K-TS^'K^&pGEX 2T 
^C^^5^^5li^^:^^X^ K»Rice Mutant ALS cDNA 1(FERM BP-7944) i: bT, IB^J 
##4 tc^-rr^ >^^IB^J&■^t^^MMALS^>/^°^®&=r- K-rs5t'K^5:pGE 
X 2T^C0«tJi^;e:^^X^ Fld:Rice Mutant ALS cDNA 2(FERM BP-7945) ^1 bT, 
iB3?'J##6JCa^-rr^ /^ffi^^J^-^tf^MMALS^v/^^^&n- K^S^^^ 
SrpGEX 2T{Ciffi«t3&A;^::^^X^ FttRice Mutant ALS cDNA 3(FERM BF-7946)il 

b T , mm^^ 8K^-tr^j mmm ^^timmmkhs^ > 71 s ^ a - Ft- s 

^t-e^^pGEX 2T^C^«lJi^^:;^^X^ FtiRice Mutant ALS cDNA 4(FERM BP-79 
[0 0 4 0] 

— ^MMALS^^A-^^^&n-Ff S5t^^&, SffilJlc?^^^ 
Mt'-S^ilA^'^^-So '^J;^l^> Ti^n/1^5^U ^'A (Agrobacterium tumefacien 



ffilE#2 003-30 2 2 788 



^^#2 0 0 2 — 0 9 5 7 2 1 

o 

[0 0 4 1] 

[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 



1 5 
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[0 0 4 5] 

ISH r e>IIBMC S 4% <S % ® T It 

(a® ; ^WM. ^ife : Oryza sativa var. Kinmaze) (DW^^^y 

[0 0 4 6] 





1 n 


^T5> -HCl (0.1 g/1 ) 


1 ml 


-:2^ym (0.5 g/i) 


1 ml 


tfU K^'^ -HCl (0.5 g/l) 


1 ml 


5fU$^> (2 g/l) 


1 ml 


myo-^y5^h~;V (50 g/l) 


2 ml 


2,4-D (200 ppm) 


10 ml 




30 g 




3g 


1000 ml bT, pH ^ 5.7 J;:^t>i§r^ 
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[0 0 4 7] 

»> ifc-f. ±mmMm^^ivy^'-(D\^-itj^izAti> o oomi 

A^/St-^. 2 It. 1 5~2 O^^im^MMt-S. ^<Z> 

[0 0 4 8] 

feo -ebT. #e>tlfe:*;i/X(3D— PC9^|^:^^J(Dl-ofeSbispyribac-sodium 

mmiammimmhtit:^^ zn^mmm^^mi^. mm^n^r^i'^^. z^m bis 

[0 0 4 9] 

mm L/ ifeM:^, 100 M, M(Z)bispyr ibac-sodiiim^#T't? feifJiT' ^ -5 ja?JiSI5^;&^# 6> 
tlito ^KObispyribac-sodium^trfJt^^mjia (JK<T> ^^tS^Mt^^) Srl-lO/* 
M®bispyr ibac-sodinm^r^iia bfcMS-2,4-D®#:^;%-t?iiif^^# L fco ^if^^« L 
t:Lmm^^mm<D—^^Um v. blspyr ibac-sodiumM^ilD®MS-2,4-D?K#^^% 

[0 0 5 0] 

■ebT. ^cD^m-ffi^M^ii^i.s g mmm ms-2,4-d?^#:^^{s5o mitm 

^0^i|g(Dbispyr ibac-sodiumi: ^ AtlT VNfe200ml(?)H^ y^T^Zl {C^ffi 

1 7 ffilE# 2003-3022788 





#2 002 — 095721 



mmm<DmmM^mmizhxmMmtjimm&'k^s>r^o fjt^s uwnt. bispyrib 

ac-sodiumjgMS:^^t:S-li:fe%<^)&33^•^^fV^, l^^iMM (standard error) 

m^m^^m\ bispyribac-sodiuma^ilSH S®^BM«*il®B9#&M^L/fc 
^:^S:0 7{Ca^1-. 
[0 0 5 1] 

mifi'hm^^tlZ, m^mXlt. l nMODbispyribac-sodium^AnE-eitJiia 
m-^Mi^^^ttK 10 nMJet±CDbispyribac-sodium^j{||I|E'eit5ilSWStlTV>S 
ZlilA^WSo Bf3~6;&^e,i|3lS<i:e>K:, Smtt^M*^ (Rb^^. Sr^Ss^, 

Ga^^:S:tJfVgm^) "ei*. Vg^^J6^^^±10/ttMCDbispyribac-sodium^^IIK^CfeV^ 

iUtie^rSi:, bispyribac-sodiumCDifJiilC^ft- S^^MNSV^Zli:*mS„ 
[0 0 5 2] 

— bispy^ibac-sodillm^Cf^^Tchlorsulfuron$:MV^;fe#-^=fo. _t«BLfc«i: 

t> Km^mjkx:^m.tfimmmm(Dmmm-^m^Ltc. a^^^^c^itschiorsuifuro 

«;*)t)> Rb^j^. Sr^j^, Ga^M;&mg^^fC;feJtSchlorsulfurontiS^>fb^l8 
^v>»lOBg®^#M*i:®gg^^©9'-l 2ic^^„ 
[0 0 5 3] 

08:!&>^>i{HlS j:e>lC, W^mX\%. 1 nM®chlorsulfuron^in"r*t5illSW&^ 
itTfey, bispyribac-sodium(D#-^J: y %HfV^i^^ffi$r^bfeo — ^9'- 
1 2ff^hm^^o\Z.^ ^h^n. Sr^Jgfi, Ga^i^:g:mg^^T'li, ^n^tlM^I* 
chlorsulfuron^JnfC j;S^t5ilSW®^S>^)V^$ chlorsulfuron 
lC>ia'^§S^'iiS:a^Lfeo J&fe, bispyribac-sodium^t)?chlorsulfuronlC>y-f S 



ffifEi^ 2003-3022788 



#2 00 2 — 095721 




b T chl orsul f uronlC^ri" -5 ^^S*^ l^-h b T V ^ 5 ^1 *) W ^ h 3fe o o 
[0 0 5 4] 

[0 0 5 5] 

$fe"f, ^3®d"&^f;i/^>f ^&|^S5V^fcj®^'^?^^«:^al^& (blspyribac-sodium 

mmM<DmM(Dmmwi-i (20 %(v/v)(Z)ifu-fen-;i/, 0.5 mM^^T^^trau 

>^ (TPP) , 10jttMCD7^br>T7^~>$^^i' U:^^ K (FAD) , 0.5 mM^MgClg 
, M^MS(©i/iOS«)Jify fcf-;b/KU tf n y K^Sr-^tfloo mMODU U A 

u y its -^x-amh tern.. 15000 xgT*204MSM^i>U;fea Jl^O^MJc, 50 %mmt 

5000Xg-e204^ISM>i>b, ^(DmWMi^^mZO ml<Di^mm-2 (20 %iv/v)<D^V 
i2n-;i/> 0.5 mM(5DTPP. 0.5 mM(Z)MgCl2$:-^t^lO mM® hU Xl^^^^M^ffiMp 

H 7.5) izmmiyfcLo ^t\>-kmm. i5oooxgT*20:9-^^ve.%b. ^ojimm^^'fz 

[0 0 5 6] 

^{C, )|iS^M®^;y7N°i5^®<DtiS^, Bio-Rad Protein Assayed a T;i/ 
IC^oTBradford^ST'M^l/fco ^®^> 5ia^^?KS: »7 - (U 

Vh^y^tm) "^SigU d?>>'^^'M*ilbT3iiE«;fi©ffi^^?K (10—15 ml 
) ^FPLCmn (rv5/-rA 7'?-l':^'9--fx>x^±Sg) $:^MbT, S^^^Mb^Hi 
Trap Q (TVi/-^A A>r :ri^-r :ii>X^±$S) iCT^^^bife^o HiTrap Q&MV^ 
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ttiliE# 2003-3022788 



^^#2002—095721 

©lo-f&n (150 ml) (Dmrnm^m^^rmmbtcio rr-e, ^m?K«> o~o.4 m® 

U'i^AS:#tfj^®m-2 (0.5 ml) ^mWHz^Mmnmm<Dtp^WiMl^XiS\>^t:io 
[0 0 5 7] 

^'MlCfijfc-rSALStSfSS:, iJjlT(3DJ:e>CM^bfc. M^MlSiC'^m-rSiR/S^ 
20 m<D\d:j\/}:fyWli-hV ^2^. 0.5 mM(DTPP, 0.5 mMOMgClg, 10/tM<©FA 

®^fflif^S:^inbfe^> 3or;'T?40^-'60^imfTofe. tw^^S/Stt, o.i 

ml<D6 MWt (feSV^^i0.25 NCD^tfc^flS-i^ A) Srl^iDt-S CI il tC j: U ^jh 
[0 0 5 8] 

^JC. SlSd^^Tl/fcS/SIII?SS:60X;T?10:9'|^-f >ap3./<- hbTS:. 

M/S^?Rtfi{C#*ti-5T-fe hfLms:T-fe h>f >^Cig^bS■^fe■. 
^55:^c. HiS^?Stf^t-'^*tl'5T'fe h-f 0.5 %(w/v)<Z)^ l/T 
^>1 mli:2.5 N(D;*C^^b:M- U t?AlC^>^)^bfe5 %(w/v)® b -;H mli: 
Sr^ilDL/. 37iC*^104Ma-f >^a./><-hbfeo ;K/S^miCfcW^?R)^S 
525 nmSrjii-fet- SClhT?T-fe h-f ALStSte&Mbfeo iRJCS 

[0 0 5 9] 

^CDj©^. 0D525 nmlCfeltS®^^^^jKjS^?K0.2 ml^fe y T'm^lV^e)l^V^ 



a^U^ 2003-3022788 



^#2 0 0 2 — 0 9 5 7 2 1 ^ 

[0 0 6 0] 
[0 0 6 1] 

i'^CObispyribac-sodiuiik chlorsulfuron;5ttJ^inazaquinlC^'t*S^S'l4^M'^ 

&|^=miCbT^I|2^SSb (014) , mWticmhrcia ^^S, bispyribac-sodlum 
b> chlorsulfuron:5ttJfima2aquinlir'fe h y^^Hhtt^o T^fe h y^ 

[0 0 6 2] 

ALS?S<t£|5aW^i:bispyribac-sodiumaSi:®g|^&01 5 IC^^o ALStSffil® 
^^hchlorsulfuront|||ii:®SI#S:01 6 IC^f. ALSMttlfiW^i: inazaquin 

mJ^<?)^MMALS^Jf >A-i^««||«S-^3^b. Vg^^(Z)^MMALS^ >A°^J^^li-^ 
^m^?3^bTV^So 

±j*bfeii!^A^e>, kLsm^^^numt ^^m&um, (isom) s:':^n 

tf^y hMJcmbTgtmb. ^MALSa?>7N°i7KJC^tt'5I50'fiii:I^^MALS^>A' 



ffiliE# 2003-302278g 



2 0 0 2—095721 



[0 0 6 3] 



[^4 3 







L,o(nM) 








m±m . 


Vg 


Sr 


Rb 


Bispyribac-sodium 


5.63 


97.2 


421 


247000 


Chlorsuifuron 


17.3 


495 


92.8 


32000 


Imazaquin 


1480 


44100 


16700 


609000 



[0 0 6 4] 
[0 0 6 5] 

[^5] 







RS tk 




Vg 


Sr 


Rb 


Bispyribac-sodium 


17.3 


74.80 


43900 


Chlorsuifuron 


28.6 


5.36 


1850 


Imazaquin 


29.8 


11.30 


411 



[0 0 6 6] 
[0 0 6 7] 
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^^#2002-095721 

n-F-tSit^^ (^MMALsa^^) &i^n-~>i^bfeo 
[0 0 6 8] 

(1) h 1^7^60 3 i/CDALS3t>fe^illtV^*g|fffiS:atbfe>r:^ (H^p;^) ft5feiJ4)-c 
DNAOi^Sia^J©^^ 

cDNAi^n-> (T^-fe^y t/H : C72411) jb^ h ^7 ^ p 3 tC ^ S ALSjt^ 

^illl^v^^BI^'|^S:atbfe. ^^3, h'^^nnS/tcfelrtSALSjft'fe^li^^lcl&a 

[0 0 6 9] 

•eUT, Z(Dcmk^U-y (T^i2^y ^3 : C72411) ^rjftll^i^^jl^fF 

[0 0 7 0] 

$fe-r, ::®ALS3jK^n^^«#r^^>^5 K'^i'^-s::^]®® (DH5a) ^mM.mm 

FSrttmbfeo >f hDNAii^^x^ K^^^ ^~ 
— hcJDfaPS^^, Sal mHot I(Z)^^C^fASnTV^fe(Z)"t?Zl(D2•S>0^ 

#e>tlfeALS3}^^n^^#':^^:^^ K'^^^-^RNaseA, PEG, LiCl^^Sr^M 
•r-S^^S{Ct^oTffi$^b> ^^>rv-S.t>*ABI BigDyeTerminator Cycle Sequenc 



2 3 
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^#2 0 0 2-0 9 5 7 2 1 ^ 

•r-«:®v>fe, m^nr:L?cRmm^:^9 ^ -/itzm'vmmi^^ abi prism aios/- 

[0 0 7 1 3 

alI^NotIODMPS#^*eMflSb, m^^l&«:ffofeil3 5> pBluescript II SK+ 

Kmm^^mS khp<DAy Fi:>r>-9— hDNA©T>H^lC^0^-r-51.6 kbp(Z)A> F:*s 

h^^uni/<D^mmm(Dmm^^m^^^r:^^^> .®i 8as?5si ssica^ 

l:fSALS5ie^(D§I5:0cDNAl?^^i:5M^$tl7^CDl?, Sal i;5^?>*Not n??gft;bT 

•W»J ffibfcW hDNAS::/n-::fiibfe, ® i 8 A^t;^® i 8 B {cfe 

V>T, — B l± H *ltlC S ALSm^^® cDNA®fS^fB3?a'e ^ y > — ^ UJii-h 
1^ ^ n zr $/ ic i-t S ALSJte^® J^SBH^J-?? S o 
CO 0 7 2] 

(2) ^m^^mmAx:^m^mtf^^(^rnRM(Dmm 
^^ir'9"~icj:y3o#53«H)()^<!^#bfco nm^<Dn^^mmmmwL c aoo mM t 

ris-HGl pH 9.0, 100 mM NaCl, lMM.% SDS, 5 mM EDTA) : ( /3 -mercaptoethan 
ol) : (Tris|g^-7x>^-;i/) =15:3:20} cfftClig^b <^#bfe, 
Z.<D^m^l2000Xg'V15^m^Mit^V±m^miiSLh. 200 ml(©PCI C (Tris|gftI7 
;V) : (chloroform) : (isoamylalcohol) =25 : 24 : 1] ^MX. ^XiX 

lo^mmii^Lr:!^. i2oooxgT'i5:$^^^>i>b±e&iiiiKb:^o z.(Dmi^^2m 
^Ujgbfc. #e>4^fe±M^cl/2o*cD5 MoDNacu 2.2'{g*®3ia? ^ -;^S:in^> 

-80"CT*30:^^iffiSbfe^, mOOXgTJSr^J-l^j^^Ot-S^ ^T'tfel^SrllliRbfeo «fc 
1^5:70 -;i/-e«fe?tb. ^iSSSiirfe^ClO mM®/3-^;i/:^j:/bx^ >^ -;i/ 

^?^^C^7^)^b> 27000 Xg'^10:9-P^M>i>bT^^ffiBf^'^& IS? V^fc^. 10 

^<DLiCl^l/AMM^X»i±X iWmmWH^tco Z:tl&$ ^tC27000XgT'10:S-^ 



tfiSE# 2003-3022788 



^^#2002—095721 

©a^Sr^isbfeo rtlK:i/20MOD5 M NaCli:2.2|§iCDaQ^i>^-;i/Sr}&D;iT> -80 

>n/-e^^=^^^$-e:;feo 3tlS:Ji*^^)H20lc^;^)^b h-^5t;i/pA^?g2iLfeo ^fe 

[0 0 7 3] 

Wi<DmmzMhXmM(D2X^^Ay y r - (20 mH Tris-HCl(pH 7.5), lOmM ED 
TA, 1 M NaCl) fejD;tfc. 0.1 g®oligo dT cellulose(rvi/-V A A-f ^TiJ-^f 
x>xttlS)S:l§fefe5!j^AS:lx^-^7t*y:7T-*e^l#^bfe^, h-t5r;pRN 
A^?i^&;5y9A{C;6^Wfc. Ix^-^/t^y >' T-T?Sfe#bfe#> ^ffiAy^r- (10 
mM Tris-HCl(pH 7.5), 5 mM EDTA) ^Tzf^^fh. ^ffi?g^0.5 ml^-oMiSLh 
fc. J&fe, :*9A&^jty bfeW:^^C0V^T^i> grj®oligo dT cellulose (TV 

lgl3%S*^e>^m§tlfcmRNACD?!i-K?:ff'Sbfe^, 1/10*® 10 M LiCli:2.5>^S® 

J -jv^u^x-sox^xso^mBUhfco :in-^mj]:i^Lxmmmi^^mmL 

;£:m00/il®H20^C^;5)^bfco e» bT#e>tl7t»»RNA$: a!BI^S^@2^ii>^SC 
[0 0 7 4] 

r$Mi5ifigbfcmRNA$:. 25 % iy Bmmmjkv^^ .% iy 3mmm^m\'^xmm^m 

^^Vf^m^d^miZTZf^^h. yyn-H-^m^^XrC, 27000 rpmT-lS 

i^^S^iCiv&ffofeo ^S^iB®jiKtc#0.5 mli'o^MiailXbfc. -en 

■etl^M^OlK^^&aW^b, lllJiXStlifeimRNA^aS&tfm'r'&ilil^lCECLdp 
y h (ECL direct nucleic acid labelling and detection system, T*7$^"VA 

«:TObfc„ /N>f:^y ^'^r-^-J/a^ii, ±m (1) '??^|gU7t:/'n-:;^$:Mv^ 
T42'C-ei6^|@f?ofea *fe> J\^ZfV i^^^-iyHy^(Dmmt. ^^ifhWiH 
(DmmW^-^V y r - ^m^^XA2°CX5i&m^2m. ^®^> 2XSSC^M$:^V%T4 



2003-3022788 



#2 002-0 95721 



[0 0 7 5] 
[0 0 7 6] 

( 3 ) mtfi^^^mj^x:^ww^m^(Dcmk^^y^^ u 

-LIB (2) -^mmhtcimAZfieJ^XJ^cmk^m^^y h 7l^7r-i?--f 

(C}i=¥>y hJC^#<Z)T4 DNApolymerase^^ML/fc- ^S^i^#;Ri50CD|^}Cli, cD 
NA-^^CDJR^^tMSt-rSfeibJC^VdCTP&ilD^feo -^^bfccDNAli, T^':f^- 

[0 0 7 7] 

cDmziim-t?>rdt-:f^'-thXl,t. ^mitm^^nm<DEco RI-Not I-BamH 
\r^':f^ - trd^M b fee cDNASr#tf ^?K{CcDMAK:*f bT =E;n§S"e50#® r ^ 
C10[)m-^^|g[lCT4 DNA Ligase (7 T;i/VS/Ttfc|g) SriDX-T^ 
-f>5f-i/3>H/i5^4'Ct?-5feiff o:to ^:®;K0^?S^AsahiPak GS 710:ij^A ( 
^fi'fb^X^^^^^lt^) S:MV^THPCLK:T:^^>f b, ^m?gl^?S^«260 nm®^^ 

renkov:j!jiJr>^-"rM^b, :j57'^> h(Dli^V^7^^ S^a >%3~42|c|SJRbfeo CI 
®:7^^i/3>?:T4 polynucleotide kinase (S?S7t«^^^±?±iS) StMVnTT 
i5r>^^-®5'7fc3gS:y ^M'fbbfe^, ^gt 11 Eco RIT-A&ilJ;l-C^-Yy-i^ 



mSE^ 2 0 0 3-3 



2 00 2—095721 



my.htco "p^iff-t/myR^n.. ^IStCGigaPack Coia III (Stratagene^fc^ 
<D\n\-ki<i'mm (Y-1088) tC^^Sitfe^. 0.7% h :/T:*'- LB3^V 
[0 0 7 8] 

DE 81/^-A-hCerenkov:iji^>7^H' >^^*(^)^:^5?)^e3S^^^a5fe®cDNAJb^JMJ74 

, 16600pfu/it4l-e^ofeo 
[0 0 7 9] 

y aJ^|5^a5Kc?)cDNA;?i^j^38 ng-^^$tlfcZl^«llofeo * 

l|f^l*ft5f5®cDNA^ -f U >f ^ ~ «18160 pf u/ ^ iT? o fe. 

[0 0 8 0] 

(4) ALSst-e^Sr-^tfcDNAcDX^^ U 

•fol^VNfco — h ni2>n/n—>^jt (Schleicher & Schnell^ 

ig, PROTORAN BA85,Jj<T'9--f X0.45/iin) ^^^b> ^^f: L/fc~ h n -feil/D 

(0.5 M NaOfl, 1.5 M NaCl) , m^^X^'^^Wi (1.5 M Na 
CI, 0.5 M Tris-HCl(pH7.5), 1 mM EDTA) lC^20^3)^bfe, ^^ffi&fflV^T~^^ 

:y $:80°C"t?2^r^^-^'>^^b:^o ^fe, i>n-fe;i/D-:^>i>:/i^>{cf^^TH 
ybond-N+ (T"=<'t/'VA /1^;r^^y ^Itfclg) $:Mv^fe^^c«, ^~^>y^f^li 

2 7 tEilE# 2003-3022788 



^ 4f 2 0 0 2 — 0 9 5 7 2 1 

#ill&L/, 0.4 M NaOHlCT20^r^@^Lfe„ 
[0 0 8 1] 

^-^ifjofc. t-t. #!I200~500 ng©:/n-^DNA^|^^tt$-tirfeo BcaBEST DNA 
labelling kit (SM3t*5fc^#t±^) ^M^^X^^JU^n^^o :i(D^<JVit& 

Xfco BcaBEST&jllx., 65t: -e30i)-^-f > h b ;feo •ecD^> EDTA%itI;t 

00 ng^lg-g-^tis^S^rin^. 42-0, -life, istiiii^T'A^r::^'; af'f -^-e/a 

>§r^?ofco /^>f •:^y ^-f-^-S/a>^, 2XSSG,0.1X SDS^Ig-e 3 ISgfe^b^ 

, BAs 2000-f ^ ^^*r:?-^>f if- m±-7>r;vAt^^^ti:iS) (D>{i^-vy 

[0 0 8 2] 

—Ij^ #RI9/<;Wbl*r^<Z)^^"^4f ofeo J^200~500 ng®:/n->^DNAS:^^ 
ftS-Brfe^, ECL^r-f l/^r hDNA/RNA^/<U • ^mt^:^-7^A (TV$/-yA A 
>r;f1J->fx>:;^^Sg) m#®DNASig^^ ■BClS'^}\^^}\^r 

^I'y W.^%MM. JC j: ^ 100 ng^M® ^ ^;V'fb n - >^DNA^^-^ t S J: e> fC^ 

^f-f -^-i^a^jS^T^^, primary washing buffer 10:0^, 3®, "e<Z>^2 

[0 0 8 3] 

S:iSabfeM^=K-eh^y::^T?!f-^iiS^my. 200 n.\(i>m.nvy r -\zMn 
:^SI®Y-i088|5fcK:^^S-^, LB:^l/- ^^c0v^feo zic?)ff;ttc#|Sbfe>^l^- h 



£tJliE# 2003-3022788 



#20 02 — 095721 

7T-t?S:200 i[ii(Z5SMyivy:7 7-tcMMb, s/>^^-n/7r-$^i:bfe, 2 
o T V ;i/ 7 r - ic b = 

[0 0 8 4] 

:i<Di/y ^flyy r '-t^ii'^M:^^'^ ^^mk^m^l^tco ^^Xiti^m^^^ 

'oxm'&.i7u-y0zf^-'^ii'<omi^r^^y7-^:^^> mm^jtm^i^mm (yios 

8) l^^|giS:5 itil-^moo ittl®2xYT^;^ (10 mM MgCl2il0.2 

tf) tc>f >^dp3.i/-hbfeo mn^Mi2x:'v—m^>^=LK-hvr^^. nmm 

^i^mm (Y1088) S1MMS:25 /il^til ml©2xYT^:% (10 mM MgCl2i:0.2 %V 
|g^bfe^?gt (10~50 /tl) ^10 mMCOMgClgilO.S ml®:A:J©ttY1088JiMIKil S: 

-^m2 micD2xYT^«S{c>f Ji:igffi;^<iiii e> fe^Sf^^i 

M3b<*t*r**e42*c-e-fife>f>^3./<-hbfeo ^#^Tm> 50 ^icD^nnjJs-n/ 

i:.^11.2 ml(5D5 M NaCl^rJUx.. e> b;&}«)^ 6>42'CT'10^^r4-r h bfe 

o Z:tl&27000XgT'10;9-^m^e.Nbfc#, iTfelCM^i>W{Cl^b7^J:MlC5 ml®50 % 

PEG^inA, ^±-ei^r^jgi^J:-r >=¥3L/<- h bfeo rtuS:27oooxg-eio^lSM 

^C>b_t^&^Tfe^, |||i27000XgT'^it>bT?K#:^i>^ftTfco ?5fct!a®^&4 
/tgODNase L 20 itt gCDRNase A;&e3tJ^JC10 mIl(DMgCl2$:'^tf30mM<Z) h U X^^^ 
mWLpW7.50SOQfiUzmm^-^> 1.5 ml^^->rys^bfeo 3®iiMmi:37°C-e3 
04M^>f h bfc^. 7.5iet 1®20%SDS, 3/* 1(Z) proteinase K (10 mg/ml) 

, 12itil®0.5 M EDTA^iU;!, $ P,lC55t:-ei54M^>f >dra.^- h bfe. Z:tllCl 
50/ilCD7;Dy -;i/5:*D^T^b<m#Pbfc^, h ^ -V-f pM^C«R-150 ( 
h^-5^Xl±SS) &mv^T15000 rpmTS^KM^Ob, ^^^M^tSflXbfeo Si*fe7fc 
jf{c800/tlCDx5^;i/x-7^;i/ (^W>*c&in;friimfbi^S:BS?v>TS<) &SO;tifc 
b<^^bfe^, 15000 rpm-eio#^3Si(>bx— 5^;i/MS:J^Tfeo cr:<Z)x— 
Mffi^^&i^Ujgbfe^, 7lcJifca#t-§x-T-;i/^^^:^^i:'I^5febfeo :?K» 
IC30m1©5 M NaCU 875^* l(©xaf 7 -;i/S:iD;^-&r ilTtfcMbT^T^ ;iDNA^^ 




2 9 
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^^#2 0 0 2 — 0 9 5 7 2 1 

T"elSi^S-^TXt5( y-;I/&|il?V^feo 3tl$:20i£il~50yttl<Z)TE MWW. (PH 8.0 
[0 0 8 5] 

XOSS^^^^ofeo >f bDNA&i^O a,DNA (lO^ttl— 20 /i I) ^Not I^eM^b 

. ^i^-r-s/^^ K$:>5';i/*^e)tJi;mb, ^^icj:y>r>if-hDNAS:}©j§bfeo 

r<D>f hDNAilBAP^aS (ait^(Z)T;i/;i!j U :7 :t :^ :7 T -■^?:MV^feflJ^ U > 

^'fb^il) L/fe'<^^^5«-i:S:^;i/ttl'ei : l^iH-^T'M-^b, T4 DNAU :i/--^T'16 

»; mbfe%®^#3|8(-i:bfe®*t?, BAP^a^COV^T%Not I-e-^®Tb:fe:'<^ df-(C 
oVNT4^ofeo ^-r>5f-e/3>i!^T^> -ecD^tm^-gP^^J^l^^^ b-fe^'^ (DH 
5a) tm^b. 7i(i±iZ30i&mMni't:io rtiS:42*C-e30#^t:- bS/a^y i'S: 

ffv^, se>{c*Jtic2^i^scgbfe. m^^xsoc^mmhsin-emm-fy^^^ 

-hbfe=^> 2XYT (50/4g/mlCDr>trS/U >Ay) ®100iC*;a.t53 % X-Gal 30ict 
l?&e)t)ffCl M IPTG 3;£^15:^g-a•bfe%(^)^*ltt^C±^-^C:^SJ:e>^C*V^TfeV^fe 

LB^MJi::/'!/- hic*^, 37r;"??io^^JS^Ji^#bfeo j^Mi^m^tifeS-fenn 
— -^r>fcf5/y >A*;<Z>LB^^feSVM±2xYT^;B[I®2 mUClo(Z)3 n— - 
Sbfe=^37ici?-Rft^g?^bfc. r(Z)^«IK;&>e)^^lcJ:U::^^:;^^ F^MiSbHg 

0{C^;5>^ bDNA^^S ^ ^» b fe^ - X > X MPCR^KJS IC#^ b feo PCR^/JS;^!)^^ 

siB^m^ tt±^ b r:L:&mx'n o fee 

[0 0 8 6] 



ffilEiRF 2003-3022788 



^#2 00 2-0 9 5 7 2 1 ^ 

2.2 kbpOD^^^^gCDALS cDNA^^^-tSpBluescript II SK+$:#^:A:j©@<DJMl 

r/'^::^.^ Y^'^m^mmm, (kurabo pi-ioo) ^ismbfc. ^ 

(DZf^TsK F^ftg^Sma IT^m-ffcb, :^^bfc»&250 bp OD^T^i&l X®T:^;ci- 

TtS/^^^^r-i^A^S) XDNASrMSSb, ■eCD;LDNA^?R (lytil) S:Eco RI"eM^bb 

mMW}^0^)\^^'^'^ M NaClSr-^tJO.S M NaOH ^M*}C^bl5:9'^^S@<|g 
Z.®=^>!f;i/S:7jcSfeb, 3 M<Z)NaGlS:'^t^0.5 M Tris-HCl(pH7.5){C^b 

:!Klc;5:C*-B:fe^. 20XSSC7?S e>lci0^r^;& > 2*5:fifecD5asKS:)iB# 

ic^-^fc'^, S p,K:-e®±lc3cm'-4ciii^0D'<— A-t?:^-n/§:Mfefeo r®_hic:if 

^^Ji^T^> 3%-e5^/<;i/L/feJi^<?!)250 bp^n~>^DNAicj;S7N>f ■:^y -^-2/ 

a> (A-f :/U ^^-^-S/H : 5XSSPE, 0.5% SDS, SXDenharlts, 

solum sperm DNA, 50 Xformamide) &fi'V>, ^^X^tcAy \^<DmMM^-^ :^ - 

i^y^:f\/-V^^h'SSL^). BAS-20o6'e-e®Sg:^%<l?^bfco :i<D/\^zrv 

::^aCiiigb. Jlj^Bbfe^^^-eEco RlM^b^BAP^OiSbfepBluescript IISK+tCi?* 

zf^u-^Ly^htco zin^i^mm (jm 105) izm^mm^^ m^ntcmnmM 

[0 0 8 7] 



3 1 
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^^#2002—095721 

^1 9 B:atJf01 9 ClCa^bfe. S19A, ® 1 9 BS.tJt0 1 9 CIC 

^MlCfel-?S1643#@®Grac^M (G1643Til^|a'rS) S^i^MtC jSJ-tSlS 
8O#g0G3b^TK:^M (GlSSOTh^lBf bTV%fe„ ^llx 6><Z)ieM»T ^ ^tC 

8^U(DhV:fhy7yii}'^n^i/>^^m (t-j&t)*. rw548L^Mj ) b> iF^M 

ALS^t>>/'S^^M{C;feJt5627#@(Z)^U >*W VnS/>'S^M (•T'&t)'^ •'86271 
[0 0 8 8] 

(5) pBluescript II SK+^^ D - — > ^^bfel^ffiMALS cDNA(Z)pGEX 21^®"!?- 

±m (4) •e#e)*lfcl?'li^MALS^^;gcDNAS:M^^ii^:^pBluescript II SK+ 
KSrEco RI-e$i'ft:bT, |^'l4MALSlt^^S:-^tfcDNA&-^y ffibfe^, 
^-"??^'5pGEX-2T (rvS/-vA7l-r:?r-9-^x:y:;^t±i^) <deco r 
Ii?'>f ^^Cj^I^9^7i^;^o pGEX-2TJCSJ-tSEco Rl-tJ-^ b tcS^ttMALS^^;Rc 

DNA&M«^^i^;^^3^'<1^'^f-&. rpGEX-2T(ALS-wild)j HV^So pGEX-2T(ALS- 

yind)^izmm (JM 109) Kf^nmmh. j^^«sitcj:»;#e>tifenn-~%?0i 

^mUh^o ^tllCi ypGEX-2T(ALS-wild)T?J^^^g|bfe:^j^® (JM109) 
[0 0 8 9] 

(1) l£ifi;'ISkM^*(Sr, Rb, Vg, G3L^mm)fS'^(0¥ J j^Mkomia 
ffi#>DNASimdp MSOPLANT II (— JK>S?->t±)S:Mv^, ^#<Z):fnh3 
>n/{C«eoT, Sr, Rb, VgJtt)fGamM®^tl"?tl®^#«IJiao.l g}^lf^ e)^^ ^ ADNAS: 
Mffibfeo ±fB^^y hT'>5f >^ ADNA^ISmbfe^, RNase AT'RNA§::J^-^|Ml5S bfe 



2003-3022788 



^#2 0 0 2 — 0 9 5 7 2 1 ^ 

[0 0 9 0] 

(2) ^JJ^mk^mMll OfeALSjt-K^OPCR 

^n^etKD^ J j^mk^mmtv. TmKm-t':f'^^^- tals-rspsj nzf^ 

^-5r_ r4-83-3j ^MVNTPCR$:^To;to ?mt. Ready to Go PGR Beads(TV2/ 
[0 0 9 1] 

^IC. ?cmmWL^2 %ritfi:i-:^^JVX'nm.mmilOOV, l X TBE buffer) Ufe 

:r>^m7K^Ati, «M-M«?2:3|lI^yjgbfeo 3tifCi:»J, PCR^^«fej^7K* 
[0 0 9 2] 

r^^ic, 3^DPCR^^^*^^#■rs^ffi?^?:Mv^fcPCRS:S-^^f oifeo 

S:fflV^SJ{)\ ^V>tt|:^^®:?^^^V— (nested primer) &MV^, ;^^^*100 

S6?r<>DA> F&'^t?>^;v5:-W'; ffib, GFX pgr DNA & Gel Band Pnrificatio 
nKit (TVi/-vA7l-f:r-y->rx>X^±iS) ^MV>T«$Sbfe- ^UT, :^J^6!F 
IC75 ,ttl®^||flJi>f::r>;ic-ePGR^^i^&^ffibfec 
[0 0 9 3] 
(3) S^-^x^i/^^^ 

?mz^i)mm^nr=.mkm}^^mMt.LX. ABI prism BlgDye ver.2 (T^^ 

/StCBHUTli, mMUM^ll fiU :/^-f7-(3,2 pmol//il)S:lAtU pre-mixS: 
S^lilL, m^&^20 /tliibfeo S/-i^xi/::^M^#li, 96iC-t?5:$^ra<DlO 



{tJfE# 2003-3022788 



#2002—095721 



3g&60r;T'9^im^f e)=fo®i:bfe. Sz-^^X^J^^MJES^, AutoSeq G-50 column( 

b, ABI PRISM 310 DNA t'-^'x^iJ— {C j: ytfe^SB^JSr^/uJ^o 
[0 0 9 4] 

(4) mmhr:^':f'^^^-(o^m:^xfm.mwim 

CO 0 9 5] 

[^6] 



ALS-Rspl S'-CCTCTGCTACAACAMGCACA-S' 
ALS-BSP2 5' -AGTCCTGCCATCACCATCCAG-3' 
ALS-RSP3 5" -CTGGGACACCTCeATGAAT-3- 
AlS-Rsp4 5'-CAACAAACCAGCGCAATTCGTCACC-3'. 
AlS-Rsp6 5' -CATCACCAACCACCTCn-3' 
ALS-Rsp7 5'-AACT6GGATACCAGTCAGCTC-3* 
ALS-RspA S'-TGTGCTTGGTGATGGA-3' 
ALS-RspB 5' -TCAAGGACATGATCCTGCATGG-S' 
ALS-RspC 5'-CAGCGACGTGTTCGCCTA-3' 
ALS-RspD 5'-CCACCGACAIAGAGAATC-3' 
ALS-RspF 5" -ACACGGACTGCAGGAATA-3' 
ALS-RspE 5'-ITACAAGGCGAATAGGGC-3' 
5' -GCATCncnCATGGCG-3' 
G' -ATGCATGGCACGGTGTAC-3' 
5* -GATTGCCTCACCTnCG-3' 
5* -AGGTGTCACAGTTGTTG-S' 
5* -AGAGGTGGnGGTGATG-3' 
5' -GCTTTGCCAACAIACAG-3' 
5f -CAGCCCAAATCCCATTG-3* 
5' -ATGTACCCTGGTAGATTC-3' 
5' -GTin (CT) GCITA (CT) CCIGG (ACGT) GG-3' 



3-1-1 
3-1-2 
3-1-3 

3- 1-4 

4- 83-1 
4-83-3 
4-83-10 
4-83-15 
ALS-BG? 



1192-1212 
1906-1926 
720-738 
862-886 
327-344 
886-906 
571-586 
1913-1944 
258-275 
828-845 
1749-1766 
1656-1673 
1791-1807 
973-990 
1346-1362 
1506-1522 
327-343 
1944-1960 
1457-1473 
735-752 
265-284 



21mcr 
21meT 
19mer 
25mer 
ISmer 
21mer 
16mcr 
16mer 
16mer 
ISmer 
ISffler 
ISmer 
17mer 
ISmer 
17mcT 
17nier 
17mer 
17mer 
17nier 
ISmer 
20mer 



[0 0 9 6] 

^fe, ^6cfi, n^k\mm%. (ato ^^M.^LX^tzM-^o^n 

/Sf SJSa<3D##'T?feS„ ALS-Rspl(Z)JSSiB^Jtt@B^J#-^9 iCa^b, ALS- 

Rsp2CDi^S»J«IS3«J#-^l OKlatb, ALS-Rsp3(Z>mSBB3^Jl*Sl^J## 1 1 

ALS-Rsp4<Z)^^S@3^Jiig3^rj#-^'l 2}C^b, ALS-Rsp6cZ)i^S@B3'lItM^J## 
laCa^b, ALS-Rsp7(Z)|&»Sa^J»iB>?[|#-i-l 4 JCatb, ALS-RspA©ma@a^lIli 
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^#2 0 0 2-0 9 5 7 2 1 ^ 

SB^J#-tl 5lC^b> ALS-RspBCDia«IS^J«iB^J§# 1 6lC^b, ALS-RspC®i& 

mmmtmm^-^ n K.mv. als-rspd<3d:^«bb3^j»sb^j#-^i sica^u, als- 

RspF®^g»SH^J^*SB^J## 1 QKla^b, ALS-RspE(Oig»SB^JliSB3?[f#-^2 0 iCa^ 

^b, 3-l-30liS@2^Jl±SB3^J##2 3 IC^b. 3-l-4<Z)JS«ia^Jli@B3?lI#-^ 2 4 
ICa^b, 4-83-10lS^I2^J«iSB^J#-^2 SlCzr^b, 4-83-3® J^SfB^(Il±iH^J#-^ 
2 6{CaKb. 4-83-10®iS^SB3?!Il*iB^J#-t2 7{C^b> 4-83-15CDJ^«iB^ttSB 
3?a## 2 8 {C:^ b, ALS-DG7<Z)i&aS53?aiilB^J## 2 9 IC^ Lfc. 
[0 0 9 7] 

(5) S/-i'X>>^®MI^We>J?)>JC^ofe#^MlCfeW-S^M 
JbIB (3) X-m^hf^^mmmm^CDU^. ?h^m. Vg^M, Ga^j^^ttJ^Sr^ 

[0 0 9 8] 

[^7] 





C512A 


C514A 


G1G43T 


G1880T 




P171H 


R172S 


W548L 


S627I 




o 




O ^T^n 




vg 










Ga 


O 


O 






Sr 








O 



[0 0 9 9] 

^7{Ca^t-J:^tC, Rbm^^5fcT'ttmaSa3«JJCfelt5512#S(Z)C36UlCJj^^lC, 1 

64311 S®G3(>«TiC'\7^nic^MbTv>fe, m«T^ ^ ^i/'</i/'eJ^i7i#B<^:^ 
n u > i: 548# g CD h y :^ h 7 T > (w) ti-^ti t s;^ >(H) n S/ XL) 

b TV^ez:i:^SI*bTV^-5o Vg^T^I^'t? iiSSiB^J }C ft -5 1643# M (DG 
miZ^y^UK^miyXiSV. rtlliT^ ymi^^>'^'t?l±548#@® buy h7T 

> (w) i)^u>(t/y (L) ^c^M bTv>sri:ic:feSo Ga^^ii;T? itm^mmnK. ian^ 

512# a i: 514# S (DC:ftUtC3i^^7b>^7^ n (# p> tlfePCR^^^^lC j: y o T v^ 
){C, 1643#a(Z)G;b«TC^7"niC^MbTVAfeo ZltlliT ^ ^ l^^;^'^'«171# 

@ CD n U >(p) i: 172# a ® T ;i/ > (r) s.t>*548# B <d h U ^ h :7 7 > (w) 55)^ 

35 miEi(t2 0 0 3 - 3 0 2 2 7 8 8 



^^^2002—095721 ^ 

[0 10 0] 

S tlfe :i e> / ADNA V'<>n/"e n {C^M bT V> S ilfiJt b T VNfc*^ 
[0 10 1] 

>rS/>(L)lC^MbTfey, Vg^MA^r®^M<Z)»S:^bTV^fe. ±Mbfei:e> 
iCbispyribac-sodiumlCj^t-S^^ffittVg ^mm'VmO f^m-V. Sr. Rb, Ga9^ 

^;KcT'»ioo/iMtT*m*l;'l4S:^bTVN:feo zl<d:i t:i)-^^m.m^(Dmmit-^<DmU: 
m<Dmmi)^m< i:^tcVg^|^S:®;^lc^cD^l&®^l^lc^i^b|gMbTVAo;fe: 

[0 10 2] 

G1643T (W548L) ;S:t|5G1880T (S627I) (D'tn^thCD^m^^^&'VW 

$fe1*, G1643T (W548L) ;a.t>*G1880T (S627I) ® ■^tl^tl<^)^M&#M"ef#oAL 
S cDNA^^^iirtlSr^^^'T'SpGEX 2T(Z)#igtCO V^T, 02 0 ^MV^Tm^•^ 

[0 10 3] 

pBluescript II SK+(ALS-2 point mutant)^ V^lipBluescript II SK+(ALS-wil 
d)(Dl/il (#4r585 ng/ l^tJJ554 ng/^1) ^mMt.bX. LA Taq DNA polymer 
ase (Takara^iiS) <Dlfil^m^\ M^RJ^MlOO fil-VFCR^n^tc^o SfS^^li 
95t; •e30#I^, 55t: T?30#|^;S.tK72r; 't?2^|^*^ 5) ^ <S if-^ ;i/ Sr25tllll U b 

;&SpBluescript II SK+(ALS-2 point mutant) ti. G1643T (W548L) S:tJ^G18 
80T (S627I) ® 2J^^MM(5DALS3ft'fe^S:#^"t?V^Sp pBluescript II SK+(ALS- 



3 6 



ffi|S£# 2003-3022788 



^#20 0 2-0 9 5 7 2 1 ^ 

>f ^ - ttALS-Rsp6 IL ALS-RspF(3Dj^I*5>-^t)-&S:tJ^ALS-RspE il M13R® ^-^fc-fr ^ M 

v^fe„ «iMi:3&SALS3t^^i:m^®m-^"^®:^^'f*=^-^K:J:y^*§^*^s^ 

>t(55:&l5;S:^8 JC*i:«?);t„ ^fe> ::/'^-f9'-M13R»> pBluescript II SK+0T3 

5' -GGAAACAGCTATGACCATG-3' (fB^J##3 0) T?&So 
[0 10 4] 





pBluescript II SK+ 
(ALS-2 point mutant) 


pBluescript II SK+ 
(ALS-wild) 


ALS-Rsp6 
ALS-RspF 


PCR-1 


PCR-3 


ALS-RspE 
M13R 


PCR-2 


PCR-4 



[0 10 5] 



PGRlCj:oT#e>4x:fePCR-l, PCR-2, PCR-3S.tJ^PCR-4S:^tl-^fir:^n -J^^f 
[0 10 6] 

?^K:, PCR-13ttJ^PCR-4(Z>"fe*); hi:, PCR-2^ttl^PCR-3®'fe^); h il&MVNTSPR (s 
elf polymerase reaction) {C-g^bfeo SPRtt, PCR-i:5ttJ?PCR-4®-fe h^V>liPC 
R-2:g.t)^PGR-3(5D-fe*y h23.5/tlilLA Taq DNA polymerase 

«75ittiiib, 95rT'i4^r«3®^ftx@, 55-c-e3o#r4®r--u>^xm^tm2 

■C-e2^IS<D#:gX@}&^e)^-5i?->f ^';i/&25|Hl^Te> =fe(Z)i: bfeo PCR-i:atJfPCR-4 
<JDi2 *y h &MV^feSPRT?#e>nfcDNAm;^S:SPR-l^: b, PCR-25:tPPCR-3©'fe v V 
&MVN}tSPRl?#e)tl^DNABlT>t S:SPR-2i: bfeo 
[0 10 7] 

^tcM-^l*. -f^S®sPR-iiiSPR-2i:?i^'rsfca«), mSSStifeSPR-i^ 

V%liSPR-2^^^Mi:b, ALS-Rsp6:a.^)^M13R^MV^TS^LA Taq DNA polymeraselC 

j:ym/i^;5^5»100/tilT^PCR&^tl^tl.tTofeo :i®h^cDPCRlj:, 95*CT'30#r^ 

©^ffixs, 55r;T?3o#^<©r--u >^x@:&m2°cT'2:5>Kc?)#;Sx@*^e> 



ttJIEi^ 2003-3022788 




0 9 5 7 2 1 



, loOittiMSTK-e^mbfe. 

[0 10 8] 

PCRlCj:oTiti|ibfcSPR-li:SPR-2&Acc lS.t)^Eco RUC * ^ 
^tV. SPR-KAcc I/Eco Rim'fb©T;t)ilSPR-2(Acc I/Eco RlM^b^^t) S:#feo 
;fe*)t>, PCRi|i^*^^#*rS100j[il®|^®;!K®e>t»50it4lS:. 10 x M buffer (Tak 
ara^tgg) #:aT> Acc I Ifil (12u/yti l)JS:t)^Eco RI 1 fil(12vi/ fil) HU^h. 

U-y^^/im%^mK^l^. @e!;(iD1.5 kbp®»T>i^GFX PGR and Gel Purificat 
ion Kit-eiaJRUfca HfJRbfel.S kbp<3D||T>i S:50 a* lCD2g||7KT?^m"tS CI iltC 
J:oT. SPR-KACC I/Eco Rl^mb^Jt) ^^tf^?i^i:SPR-2(Acc I/Eco RVMim 

[0 10 9] 

WffiMALSme^*^j|i«iji*tlfe^f>/^^1g^3^'<^^-^ pGEX-2T(ALS 
-wild)y^X^ K(?ilti!«&50 ng//£l)CO150/t 1^, 10 X M buf fer#:&T't?Acc I 
l/tl(12 u/ytil, Takara%fc^)i:m'^U> 37r;"e2^|^>f hl^ifeo M^S 

ii^T'^, 1 XT55fn-::^>5f;i/m^^i&K:«I:»J]tt^^lC:&ofc7.2 kbp(Z)7\'> 
Mbfeo GFX PGR and Gel Purification Kit®:^n h zr;i/tCt^&VNr ®r:^f n 
>?f;I/7b^e). 7.2 kbp(Z)7N'> KlC^i^i-'5DNA$:IllJR^> 180/ti l®5i^a7Kl?^ai bfc 
o -e(Z)W89/ttlS:, 10 fiKDlO X H buffer (Takarat±aS)^m At l®Eco RI (12u 
/fil) t:mp\^. 37X:"ri:g'r^jK/S*rsri:lCj;oT, imJRL/ifeiDNASrEco RI"eS 
^^M-fbbfeo M/:S^T=^> 10 X loading buffer&jn;^, 1.5 %r:^n-:^^)V'V 
«^^l&bfciir5. 4.9 kbp, 5.7 kbp, 6.5 kbp^tJ?^ < -^mS ^^V>7.2 kbp 

<D7iy \^i,zM^n. se«;a)5.7 kbpcD/-^^ KS:>5f;b3?)^b-^»;mbfea ^j]^)mhr=. 

/fMZ^1^tl^^5.7 kbp(Z>DNAJ^;t GFX PGR and Gel Purification KitlCj; 

yisjRi/, ^<D^. 50/ii(Z)Me2fc-e^ffiL/7^o 

[0 110] 

^bT. r<DJ:e)JCbT#e>tlfepGEX-2T(ALS-wild)(0Acc lM'fb:S:t>*Eco RlfP 



3 8 
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^#20 0 2-0 9 5 7 2 1 ^ 

4)-m^t;m;t®3/tli:SPR-l(Acc I/Eco RlM-fb0^;i)^V%«SPR-2(Acc I/Eco RI^ 
itJI^P^XDSfilH^. -^-tl-^^XTakara ligation buffer (ver.2, iWt) 6filt.l6 

[0 111] 

iS/JSIgl&:^M®n>e-5^> h-fe^V (JM109^l^, lakarathlS) IC^#®:/ 

t>% ^6lC|2«bfeALS-RspE5:t>*PGEX-3 (5' -CCGGGAGCTGCATGTGTGAGAGG-3' : 12 
^J##3 1) ©-fey hil, PGEX-5 (5* -GGGCTGGCAAGCCACGTTTGGTG-3' : |B^J#-^ 
3 2 ) :5ttJ^PGEX-3CD-fe y h t.. PGEX-SjJtt?^ 6 icffi^ b fcALS-RspA®-fe vht.^ 
MV^T^^--^:itM^CLTt5^>f hJCPCRSrfrofe, PGEX-3l±, 

-^feS, PGEX-5«, /<^r^-i:bT^fflbfepGEX-2T©5''(Bl|lC'e«^S-fe>:^i^ 
CD-aJiiraDSB^^J-efeSo MlS^#i:b"rtt, ALS-RspE/PGEX-3-fe^y b©ii^tC 
I*. i!St*25/iltt». :S.>*®y^>fV-S:lAiMilPCR beadlM&^«¥b, 95X:^30# 

r^o^-ffixs. ssr-eir^-l^cDT-- u y irj:mjkx:^72x:'V2^m(oW^j:nti' ^ 

tji^"^^^ Jl^^mWk »J b fco * :fe:PGEX-5/PGEX-3-fe y h :R.t)?PGEX-5/ALS-RspA 

<z>^l^lc3gtc«^mS!A^5 %<D DMSOS:in;lfco r<Z)PCR(DM:^, mM^^f^i?-- 
h j{)^#A$ tiT v^ s z: &5S^ b feo 

CO 1 1 2] 

^r-^^-t-SLB^K-^^^^S (3 ml 103[s:) ICT, 37'C'^12^I^igfc e>^#bfe. 

FMffi^« (TOMYt±ig DP-480) '^m^ti'^^'^y-^ K§:ttffi (400 
'-500/4l@g|) htc^. ^^i>a^{CJ:y200Atljg^*'eaiibfeo -e®^, GFX 
PGR and Gel Purification UX^m^^XmWkrSmMh^ «^IC130m 1SM<2)^ 
||7ic*e^ffibfe. 

[0 113] 

Clltie)©:;''^::^.^ F&ABI PRISM BigDye ver.2^Mv^T^-^:I:>:^^|;S$:^f 



fiilli^ 2003-3022788 



^#2 0 0 2-0 9 5 7 2 1 ^ 

izWkhX. ^P^^mt. llfiKDmmDMH. l/ttl(Dy^>rv-(3.2pmol/A4l)i: 

^#ilbT», 26'CV5i^m(D:mmmm^mO)^^ 96lCT?5#r^(D^1fX@. 50X; 

::^iKiiSj!^T^. AutoSeq G-50 collum^MV^)KlSMtfI®M^^SSS:^^^3i^^'fc 
yi?5Sb, ABI PRISM 310 DNA Sz-tJ' x^i?— C J: U i^»IB^J5:^^bfe, 
[0 114] 

>^:^^>fV-ilbTPGEX-5, ALS-RspC, ALS-Rsp3. ALS-RspU 3-l-43tt?ALS-Rsp 
B5:MVN, T>^-fe>>^:^^^*^~i: bT4-83-3, PGEX-3. ALS-Rsp2, 4-83-10:R. 
t?ALS-Rsp7&fl^V^fc„ 
[0 115] 

2 0{CfeVNT> TpGEX 2T(ALS-W548L mutant) J 2llB«) ^t>*S627I^M§:^'tS 
^MMALSm-e^^^-r-SpGEX 2T/<^ - (® 2 0 ICSV%T, TpGEX 2T(ALS-S6 
271 mutant)j HBM) *^#e>tlfer SrHISb;'^. ^^^X*. r*ie)PGEX 2T(ALS 
-W548L mutant) 25tt)fpGEX 2T(ALS-S827I mutant) -e>^MI|$:?^3Cliilb:^. 
[0 116] 

Rb^Ma)>5»*>^ APCRtcJ; yB^^ffi^ti:feC5i2A (P171H) ^m^X^^G^ 
5i5s^<Z)^fy APCR^Cj:yKV^ffi$tlfeC514A (R172S) ^M§:-etl-etl#3!ftT*^oA 
LS cDNA(3D-^^ilZ.^l&##f -SpGEX 2T(Z)#Sg:& e>tJ^lcr<D'<i' tJ? -tC j: S:;^]© 

5fe"r, C512A (P171H) :&t>'C514A (R172S) <D^tl-€tl<D^M&-^M'^#'^ALS 
cDNA<Z)-a-J^i:3.tl§:'^i#"tSpGEX 2TCDf^l^lCo VnT, BI 2 i:5tt)^2 2S:MV^T 

[0 117] 

C512A (P171H) ^MDNAiT>r S:#<S:fe«b. Rbm^<Z)>5f >^ ADNASr^Mfc bT, m 
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^^#2 0 0 2 — 0 9 5 7 2 1 

6tCia^bfeALS-Rsp6jS5:t>'ALS-Rsp4®:/^-fV-i2»y h S:MV^TPCRS:^To feo P 
CRttReady to Go PGR BeadsS:MV^, mM<D^ J 2^DM^5 ftU #^<D:^^W"7- 

r$)'^(D^S&^ffiX@®^. 95X:t?30#K®^ftX^, 55"CT'li^racDT--U > 
[0 118] 

y;i/*^bPCR^^ifej (02 1^C^V^T rpcR-5j ilia^) <Z)A> KSr-^ymi/, GF 
X PGR DNA & Gel Band Purification Kit{C j: U 5|tSgb:fe:o ^^ClC, ^iSbfePGR-^S 
^ PGRSife ^n~— >i{^M'<i'^-(TA^^D-->^f/<i7i$r-)-e&S pT7B 1 ue T-v 
ector (Novagen^fc^) \zm.^7h?vfdo -tt^ti^. ^SSbfePCR^^^l A 1?:. In 
l0pT7Blue T-vector (50 ng//il) , 3;t4 l«)M®ffiiW":t>7KS.tJ^5/t 1® ligation 
buffer (ver.2, IWl, S?@3t^fcS?) IBTC-eiRfeH^&^ltfeo 
[0 119] 

;R^S:j^T^. HiS?^^a:$:::^J»»(JMl09«)/\^^S^c^^gv^?^^«g|b;to T> 
tri/U>50 ppm$:-^tfLB®#:^%_hT'^§^^, HJ^M 5 i: IH^lC bT, ffi^b^ 

ir;i/nnn-&. r^tfJ/U^SO PpmSr-^tfLBlK^^^M (3 ml lO:^) T?, 37 
t37?12^^^i:e)^«bfeo F^fiffilgff (TOMYttl^ DP-480) 

*e>^^>^^ K&Sim (400-500^41) htcio Zltl&MvM^iJCj: y200/il®Mt 
T^gMbT, GFX PGR and Gel Purification KitT?^Sg^tJfffiiJfeb, 80/imM 

[0 12 0] 

^ffi?KCD^t.50/til^> 10 1(^)10 X T buffer^t>*10At 1®0.1 %BSA#:& 
T-e. l/^lCDAcc I(12u//tl):g.mittlODSi»a I (10u//a1) HM-^ LBMlOO fi I H 
37iCT'2^r^>f >^aL/<-hLfco M^SJ^T^, H/;S?g[?:T^n-:^'?f;i/« 
^^g&lC#^L. S6?;CD/1> K&-©y mbTHlJRb, GFX PGR and Gel Purificati 
on Rit(D:/n hn;i/iCtJeoTDNA8lT;tS:lH|i|Xb7^o ^mc<J;y, T^^lCSma 



4 1 



ffiiE# 2003-3022788 



^#2002-095721 ^ 

hilACC I1?->f hS:^-oC512A (P171H) ^^DNAi^/t 
[0 12 1] 

— C514A^^JttFC512A^M*^36^bTVNSfe«), Gh^Uti^^Mmhit^ J 
ADNA$:^Mi:bfePCRl?{i, C514A (R172S) ^M®»S:^"t SDNA||t>i ^r^-S 3 
t:i)^X^^t3i\\ bfe*«oT, M2 llCa^t-J:e)tc, ^«?)^^^&#Abfe-^© 
::^^-r*7-&fflV>SZ:i:7?, C514A (R172S) ^M®*S:^i"'5DNA^;t^ii^b 
fco BP*.. ^Mjt®Aofe:^^'rv-ilbTALS-Ml(5'-CCCCAGCCGCATGATCGGCACC 
GACGCCTT-3' : IB3^J## 3 3 . TilS(55A:^>^^Mj^J i:ALS-M2(5' -GGGTGCCGATGATGCGG 
CTGGGGACCT-3' :SB^J##3 4, Ti^<?)T3{)^^M^) Srffi V^. ^'SMALS cDNA^^m 
»ji*tlfepBluescript II SlL+^mMilh> ALS-Rsp6;a.mLS-M2(Z)::/^>f V—fe 

hi:ALS-M13ttKALS-Rsp4®::^^^'T— fe^y h h SrffiV^T-etl•=?#lPCR?:ff o 
„ ^fe, ALS-MllC^l-t^l'-23#B<Z)-^Sm^Ji:ALS-M2tCfel'j-<51~23#B(DJg» 
BS^JilA^ffi^i6«F^S:S"e&So ALS-Rsp62Sfct)fALS-!I20r^^-f V-iZ^y hS:MV^fe 
^-^lCtt02lcf» rpCR-6j i:|S^UfcDNA®T;i*^it<iStl, ALS-MmmLS-Rsp4 
(Z):;^^>rv-'fe^y bS:Mv>fe#'a'Ctt02 itft rpcR-7j ^ffi^bfcDNAm;^-*<ft 

[0 12 2] 

PGR(C^bT> l^f^^Wt. l/t 1® LA Taq DNA polymerase (5units/^U TAKA 
RA^fefcSS) . lOittlOlO X LA buffer, 10/il<D25 mM MgClg, 16/il®clNTPs (-etl 

^4X25 mMODdATP, dGTP, dCTPRX^dTlPti^ht^^) . IfiKDmMmL ■etl^tl4 

it4i®-fe>:;^.:/9-f v-:S;aJr>^-fe>:^"::^^-f V- (^ti^tv25 pmoi/^ii) 

CO 1 2 3] 

13 bp (PGR-6) i:377 bp (PCRt7) ©A> K^-^f USiy. GFX PGR DNA S Gel Ban 
d Purification KitJC J: U WIS b Jfe^, ^^bfcDNA^>irS:-etl-6mO0Ai 1<Z)M 
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^#2 0 0 2-0 9 5 7 2 1 ^ 

[0 12 4] 

^K. #e>tlfcPCR-6:RtJfPCR-7&ffiV>TSPRS:ffofe. SPRJCl^bT, RjS>mt 
. t)30/i 1$:. 1m1(7)LA Taq DNA polymerase (Sunits/ ^ct 1) 

, 10 1010 X LA buffer, 10Ail(3D25mM MgClg, 16itt l(DdNTPs (-etl-6tl25mM<D 
dATP, dGTP. dGTPS.^)«dTTPA^P>:feS) ilM-^bTj^ilOOitt UC^iSbfe, SPR^ 

^Ujgb, m^-9--f i^;i/0#;SXS&72X3T?9:0'^^?e)%©i:Ufe. 
[0 12 5] 

MlSjJ^T^, ;K/S?R&:0'3tmT:5tfn->^^f;i/(1.5X)«^^l&lC'^b, Bfi<F©56 
0 bpCDA> K (0 2 1 {CfeV>T rsPR-3j tmm) ^rfJU mb. GFX PGR DNA & G 
el Band Purification KitlCO: U «Sgb, ^^bfcDNA^^t (SPR-3) 5:100^4 1® 
mmU4ytyyi^'e^mhr:i. 3tlS:5feK:^'<fe:3^^ill^^tC, pT7Blue T-vector 

tcM«^3i«^, (JM109) Km^mmi^r^o :r.<Dizf^m^mmv. mm^n 

taZf^X^ FS:Acc I^iSma IT'M-fbbT, 5^^CSma liJ-^ h tkCC lif-f h 
OC514A (R172S) ^MDNA^;t&#fe= 
[0 12 6] 

i&'I^MALSae^j&^^^^at^tlfe:^^:^^ pGEX-2T(ALS-wild)T??^g 

2^)lcT37t;T*migi:^^§lbfeo FMmaS (dp-480) t*:/^x^ K 

^i^m^. tftm?0t (*?j750Ati) «:^^jB£M^c>aii^^200;ttig*t?a«ib;to -eo 

GFX PGR DNA & Gel Band Purification KitlC J: U fljit^b, i^^e^K::^^:^ 
^ F$:200/il©MSIJi-f Jr>7jcT'^mbfeo 
[0 12 7] 

^{C, #5)^1^::'^:^ 5 PGEX-2T(ALS- wild)S:Acc I-eM^bbfco "T^S;*) 
^tti?^i©^t»75jt4 1%, 9Atl(3D10 X M buffer, 3ietl©Acc I (12u/itil) j^Xf 

.5 %^mmr:ffu-'y^^jvnM,mmizmh. ^m<DAy\^^m*) mLxmui^tc 
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^#20 0 2-0 9 5 7 2 1 ^ 

GFX PGR DNA & Gel Band Purification KitlC J: U J^SSb. :^^6?IIC100 itt 1 

(Dmmm^yi-yyi^^'VDMm)^ ^mm l fee 

[0 12 8] 

Acc I'r?ifh$tlfcpGEX-2T(ALS-wilcl)S:, Sma H^m-S^Bithfco i"^ 
t>t>. ^ii!,WL<Dot>7Qfil^. lOiti ICDIO X T buffer, 10/i lOO.l % BSA, lft\ 
<Z>Sma 1(10 u/ III) tm^i^Xm&lOO filth. ZOXiX'l^m^ >^ h l^tc 

„ fJttB. pGEX-2T(ALS-wild)lCtt, 3fifm®Sma Ifg^SB^ (pGEX-2T(Z)Thrombin^ 

ICii^f FS^y ffibTmflXb, GFX PGR DNA & Gel Band Purification 

:4->:!K50/ti-e^mbfco roDAcc im-fb/sma m^m^mMhtc^Ex-zT-m^m 

ALS cDNAM^til. _h3*a):3&^"e#e)tl.fc5^$glCSma l^^htiiCC l^^h^mt 
5G512A (P171H) ^MDNA^^^^MtJ^lCCSUA (R172S) ^MDNA^/^^Sr^^JC J: U ^ 
^/f-.>g:yj^fe„ ^2 2jCfeV\T, Zl (O^^lC J: U # ^3 tl}'^C512A (P17 

IH) ^MCOi!^t^#.MT'^'t-5^MALS3t'K^$:-^tf3^^^^ rpGEX-2T(ALS P 
171H mutant) J HmMl^. G514A (R172S) ^M<30»^#^T'^"t-<5^MALS3t'e 
^^-^tJ:^^:^^ K5: rpGEX-2T (ALS R172S mutant) j ^|a^i"5o 
[0 12 9] 

^jS;m®^«&ffiVNT:^J®®(JMi09*i^){c?^M^mb> T>t^>>U> 
S:'^tfLB^;ffi_t-efflmbfeS/>^;i/=in— ±^bfc:6'S^i:llI^JC, PCRIC 
i y::^.^' y - — >iJ^b, pGEX-2T(ALS P171H imtnnt)XJ^^^m^ t\'tcizmMJ^ 
tJ«pGEX-2T(ALS R172S mutant) "ej^^^ilS tlfc:^Jl® 5:3^^ b fco 
[0 13 0] 

IMMMT} C512A(P171H)/G514A(R172S)02;^^MMALS cdMCD^^tZ^^U 
Wt S pGEX-2TCD#$gM0f k: zi(D'<i'^-lcj:S :^J^® ® J^K^ISI 

C512A(P171H)/C514A(R172S)0D2^^MMALS cDNACD-^-^i: wtV^r-^^f '5pGEX 
-2T©#|S^COV^T, gI2 3 V^TmP^f -§>c 
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^#2002-095721 ^ 

[0 13 1] 

C512A(P171H)/C514A(R172S)(©2j^,^MMALS cdM(D^mt. ±7&<DMMM6K 

Ga5^^7b^e>tAmbfc>if y ADNA^^Maib, ALS-Rsp6S.tJfALS-Rsp4& 
Zf^^-r-^V hUhXFCR^m^. 02 3cfi rpCR-8j i:IH^LfeDNAif>i ^if 
flibfco -eUT, it*ib:fe:DNA^;tS:pT7Blue T-vectorlC^>f >?f-e/a>b;t^ 
, ZtlSrAcc IS-tJ^Sma IT'^fllt-SZiUCjCoT, C512A(P171H)/C514A(R172S) 
^MDNAiT>i §:#feo r^tC. g|2 2}Ca^bfcJ:^{C, Acc mfb/Sma miJ-M^b^ 
ab}fe:pGEX-2T-^14MALS cdMm}^t. C512A(P171H)/C514A(R172S)^MDNAi: & 
^^K:i:»J9>f^f-S/3>bfeo 3tlK:<J:y> pGEX-2T(ALS P171H,R172S mutant 
)S:f^lSbfeo IlifeMe iiim^{CbT, pGEX-2T(ALS P171H,R172S mutant) 

[0 13 2] 

CllifeM 8 ) G512A(P171H)/G1643T(W548L)^tt>*C512A(P171H)/G1880T(S627I) <D2 
Jl^MMALS cDNAOD-^^i: dtlSr^if SpGEX-2T®'f^igMtJflcr ©'^i^ -IC 

G512A (P171H) /G1643T (W548L) :5:tJ^C512A (P171H) /G1880T (S627I ) <D 2.^,^MMALS 
cDNA<^)■^^i:^m^^#f'SpGEX-2T0D#^^CoV^T, ®2 4 SrMV^Tm^•rS 

[0 13 3] 

ll»J 5 T?#;£:pGEX 2T(ALS-W548L mutant) mMM 6 O^^^JC^ b 
Acc I-rfM-rbbfe^KlSma I-e^HSt^J-ti^bt* S ClillC J:oT, ALSja'fe^lCfel:^ 
S430#@<3DSma I^S^fB^J^^ e>Acc mi!iiB>?!I*-e r^JtiC, dtlil 

6 T'#|^ b ;^C5i2A (P171H) ^Mf^>^ t^'^^^-^ayt&ztlz^^x 

, C512A(P171H)/G1643T(W548L)2^,^MMALS cDNAS:-^tf ^ K (gg2 4cf» 

, rpGEX-2T(ALS-P171H,W548L mutant) j HUM) &#SSbfco 
[0 13 4] 

pGEX 2T(ALS-W548L mutant) Of^fc U tC, ^JgM 5 "^#fepGEX 2T(ALS-S 
6271 mutant) $:MVN§ ZlttC J: oT, l^^tCbT, C512A(P171H)/G1880T(S627I) 
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^#2 0 0 2-0 9 5 7 2 1 ^ 

2j^^MMALS cdM^^tiZf^y^^ K (EI2 4Pfi. rpGEX-2T(ALS-P171H,S627I m 
utant)j tmm) fef^iSbfeo 

Se>K:. cntie)PGEX-2T(ALS-P171H,W548L mutant) S:tJ«pGEX-2T(ALS-P171H,S62 
71 mutant) $:MV^T, HJiM 6 (^^iSfe^ll^^lC UT, :^Me5:?^^^glbfco 
[0 13 5] 

CHJSM 9 } C512A (P171H) /G1643T (W548L) /G1880T (S627I) OSj^^MMALS cDNA 
OD-^J^i: r:tiS:##t'<5pGEX-2TCD'f^igMtJflcr(Z)/<^' ^ '-K^^:kmM(DJ^M 

C512A(P171H)/G1643T(W548L)/G1880T(S627I)®3.^^MMALS cmk(D^mt.Z. 
tlS:##'tSpGEX-2T0Df^iglCoVNT, ^2 5 S:MV^Tii^a•rS. 
[0 13 6] 

||J6M5-e#fepGEX 2T(ALS-S627I mutant) $:Xho I^^v^^fbbfe^, 

3r-<H!I)%T:Jfn->^>5f;i/*^e).^ll|-«SSbfe. 5 T'#fepGEX 2T(A 

LS-W548L mutant) &Xho n?m^b, Ji^bfe^SfelC^DT, • ^^^M^-^tfUr 

[0 13 7] 

r^(C, G1880T(S627I)i:G1643T(W548L)CD2^^MS:^i^:^^^ rpGEX-2T(ALS-W54 
8L,S627I mutant)j Be^TT?. #e>tlfcDNA||r;t^tl^tl5:^-r'?^~i/ 

a>;Si:SJc«bfeo HJ35*IT^> M^£:?K±*^Mv^T:^J©S(J^Il09^)^c?^WiK 

^Sicmc^"CPCRicj:y>?.^^u-~>^b, se5®:f^;^^ K (pgex-2T(als-W548L 

,S627I mutant)) Sr^oi^J®® SrjS^bfep 
[0 13 8] 

^iS[b)^:^J^«t:@«=^, JlJ^bfe^^^lC^pDT, pGEX-2T(ALS-W548L,S627I 
mutant) SrMlSl/ fee pGEX-2T(ALS-W548L,S627I mutant) SrAcc imitVfz.^. Sma 
I{C<fcSS|S^M^bS:ffV>, ALS»'e^JCfeltS430#@®Sma I^^BB^J:^)^ e>Acc I 
^iiiH3^J*^&^^^-&fepGEX-2T(ALS-W548L,S627I mutant) ^f^igbfeo Ti^lCl 

, ^ ti mmm q -e^ig b fec5i2A (pi7iH)^^^;t n^'^^^-i^^yir^z.iL 
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K^-dX. C512A(P171H)/G1643T(W548L)/G1880T(S627I)3^.^MMALS cDNAS:"^ 
tiZf^y^^ K (EI2 5tfi, rpGEX-2T(ALS-P171H,W548L,S627I mutant) ilfB^ J 

S e)lC, pGEX-2T(ALS-P171H,W548L,S627I mutant) S:■MV^T, MMMQ(D:^^ 
CO 1 3 9] 

m^PiS (5) •^#|gbfepGEX-2T(ALS-wild)-e?^KKg|b^:;^j^®, mMM 
5-e#igb;^pGEX 2T(ALS-W548L mutant) "^J^M^^bfe:^©®. MMM^Xi^ 
ISbfepGEX 2T(ALS-S627I mutant) xm^^mhtc-i^mm. 6 T'#IS b}fep 

GEX-2T(ALS P171H mutant) T'?^e«mS*i:fe::^i®M, HJ^M 6 -e#$SbfepGEX-2 
T(ALS R172S mutant) T-J^K^SI^ HJgM 7 T'#SSbfepGEX-2T(ALS 

P171H,R172S mutant) tlJ^:^J©^> HifeM 8 b fepGEX-2T(AL 

S-P171H , W548L mutant) Xm^^M S fe:^JBi«. IIJiM 8 T?#Sg b fepGEX-2T (A 
LS-P171H,S627I mutant) ^rn'Mi^^^tltciizm^MMMm 9 bfepGEX-2 
T(ALS-P171H,W548L,S627I mutant) 7??^^^^$ tlfe:^J^®^, 2 mlCDT>tf-> 
y :y&-^tfLB|K#:^:ffil-T27r;"^^n^4x^iie)^« (ttf^^) bifeo 

ml$:mv^T250 ml®T>tf U >&-^tfLBM#;^g^T% 
^fofea — a^^^. 1 mM IFIG^M^X-^^KSf^^-mm^mir^ZtLKJ;: 
oT. GST|!l{-^i5fi/A^^(Dl§JaM#&^foy^„ ^fe, ^#:im#^-801C-??## 

b:^o 

[0140] 

:^]ai®A^^®ALS®llliSi:5|tigfiriJc®;?SS*^^fofc, 3fef, -80TClc«#bT;fe 

\t^r:^±mm<D^u^y h^. khsmmf^mm. (30 %^yi2n-;i/iio.5 mM nigci^^ 
•^^^u >m;87U ^amwikph 7.5) icsi^bfe c^^mso mm^m^^r^^ 

I^^y hlcMbT2.5 ml<DALS»mMffi?KS:milIl) - 21 (Hea 
t Systems-Ultrasonics^^:^, Sonicator W-225R, '^^^U'f-V'f. Y^hzfv 
Vnyvn-m. Jji&l^-f >^ 40#2ia) b^^> 4*0, 15000XgT20:^ 
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[0 14 1] 

GSTill'^S627I^MMALS^>/1i^^, GSTiit-^P171H^MSALS^t GS 
T(i[-^R172S^MMALS ^(yj-^i^M. GSTiil-^P171H/R172S^MMALS ^y/^^ GS 
Ti&^P171fl/W548L^MMALSi5f yj-^^^. GSTilf^P171H/S627I^MMALS^5f yA^ 
®3tU^GSTii('^P171H/W548L/S627I^MMALS^? y M(0\i^'tM^^'^ti 9 MM 

[0 14 2] 

mmmi 1) ^MMALs^^yi^^oD^M^^tt 

MMALSa?>7l^^®^M^^ttSrM'«fe, ll^flF^^ffi^l^«. ^JfeM2iiSl^ 

m^SO-^^ilL. *fe:A:®®ffi3l^CDALS?S'ffiS:|Ja^-rSfc&lC, Ml^SMlClilO mM 
(Z)>'tU>S:^iDbfeo ^MJCli, PCBS^mMiibTbispyribac-sodium, pyr 

ithiobac-sodium:5tt)*pyriminobac<Z) 3 MM^^M ::^;VjJxr.;i/i^ l^r^B^Iit^flf 
^ bTchlorsulfuron^r^ML/, -f ^ ^*^/U >^ >^|^:f:^J i: bT imazaquin^^M 
bfe. Zl*l6>^Ml;i. ^MMALSt5?>>'1^'M&^in"r -Stale, me>(X)^^rU®m 
M(DM!^(D^^ (bispyribac-sodiumiipyrithiobac-sodium}i2K^?S. ^(D^lit 

rizhymm ^BLmwm^KW^mLtc:. r-^hyom^mmm xiibfe, 

[0 14 3] 

9MM(DUWM^W(.K^^^X. bispyribac-sodiumlC<J;SPfi«?Sffi&SI2 6jSi 
t>*2 7MtJflC^9 iC^b, pyrithiobac-sodiumlCj:S|SW?St£&^l OtCa^b, 
pyriminobaclcj:SRaWMffiS:^l 1 ICa^b, chlorsulfuronlc S:^ 

12lC:g^b> imazaquini:§IJi:^V§'{£&^ 1 3 lC;^b;ta 
[0 14 4] 

^9-1 Sifr, ^^lCi:SISW?Sffil±, 'g^|^!glt^CfeV^T50 XISWA^^e) tlS 
^-^•{Cli, -e<3D50 %|SW?:#;^-5?iS (I50^B) T'^b, 50 %|SW*<#6)ti:&V> 
:®^}C«#t|^a-g<^«Wa^J-fet^^PlW %T'lSbfe„ ^9~13i^t. ^ 
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^^^2002-095721 ^ 

^MMALS^ yj^^ ® CDRSJt & ^^^iS:®^M^T {C O V ^ T^«^ b , MM h feRS 
[0145] 

C^9] 



ALS 3'>Ai/g<Da3g 


150 #[ (MM) 


RSit 






0.0063 






P171H ^ JIS 


0.055 


8.7 




R172S ^ J^M 


0.0062 


0.98 




W548L 


3.3 


520 




S627I ISSM 


0.26 


41 




P171H/R172S ISMS! 


0.048 


7.6 


8.5 0.89 


P171H/W548L iSSM 


100^1^X5.5% 


>15000 


4500 >3.3 


P171H/S627I 


23 


3700 


360 10 


P171H/W548L/S627I 


2 lOOMM^CLlft 


> 16000 


190000 >0.084 


[0 14 6] 








[^1 0] 










150 M (AiM) 


RSl:b 






0.011 






P171H 


0.037 


3.4 




R172S ^mw. 


0.011 


1 




W648L ^J%M 


iooy.}^"e4i% 


>9100 




S627I 


2.2 


200 




P171H/R172S 


0.14 


13 


3.4 3.8 


P171H/W548L 


100W\I'X?20% 


>9100 


>3J000 


P171II/S627I 


9.4 


850 


680 1.3 



[0 14 7] 
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[^1 1] 



ALS ^ >A M ©a^ 


! 150 -(it (/iM) 


RSit 






0.008 








P171H 


0.04 


5 






R172S 


0.0092 


1.2 






W548L ^S^. 


36 


4500 






S627I 


22 


2800 






P171H/R172S 


0.041 


5.1 


6 


0.85 


P171II/WS48L^^S! 


lOOjLtM'? 11« 


>13000 


23000 


>0.57 


P171H/S627i 


100/jtMT?21* 


>13000 


14000 


>0.93 



[0 14 8] 
C^l 21 



ALS ^ ^/\vM('J@ 




lou iiE V. u ivi; 


R« tf* 

Kfi> Hi 


J AS^ IVw JHj 1\0 >u/ 4 >^ 












P171H^lfeM 




LI 


85 




R172S 




0.011 


0.85 




W548L ^S-M 




9.9 


760 




S6271 




0.031 


2.4 




P171H/R172S 




5.5 


420 


72 5.8 


P171HAVS48L^S*! 




100jt*M T? 16% 


>7700 


65000 >0.18 


P171H/S627I 




9.9 


760 


200 3.8 


P171H/W548L/S627I 3 


mm 


500MMT? 30% 


>38000 


160000 >0.24 


[0 14 9] 










[^1 3] 










ALS ^>Ai'@<73^ 


m 


ISO W (tiM) 


RSJt 


T'^RSJt RSlt/^®RSjt 






2.2 






P171H 




3.4 


1.5 




R172S 




2.3 


1 




W548L 




100/ttMT?16% 


>45 




S627I 




15 


6.8 




P171H/R172S ^mm 




3.9 


1.8 


1.5 1.2 


P171H/W548L^SM 




IGOftM T?13% 


>45 


>68 


P171H/S627I 




71 


32 


10 3.2 


P171H/W548L/S627I I 




100itiN4"X?15% 


>45 


>460 



[0 15 0] 



Jgi^JlO^ 9 ~ 1 3 ©t"- ^MlC^^f So 

*-r, bispyribac-sodiimlCJ:Sia^|gffi^-i? (^9) i)^^\,tm<DZi:'^m 
e>;&^il«iofco Ij^^M^m^^Tb^n-Ki-S^MSlALS^JJ^/^^^ (P171H, R17 
2S, W548LS:t>*S627I) (D^'^it, W548Li^MMALS^ ^/N"^' ^yb^bispyribac-sodiu 
m^C3i^^fbT«%WV^^m'ffi^a^bfe (RSjtA^520) o S627I^MMALSa? 
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^^#2 0 0 2 — 0 9 5 7 2 1 

7) f)K R172S^MMALS^ > /I ^ Klil^^MALS^ yAi^mit. m^<D^tfiB b 

[0 15 1] 

2^,^MM»^^*^n-K1-S^MMALS^>A^^®cfiT?«. P171H/W5 
48L^MMALS^ > MA'^bispyr ibac-sodium{C>tSf b T % §t V 5:^ L t=. 
(100itiM-e5.5X®ia§, RSjtl±>15000) „ P171H/S627I^MMALS^ >/^^^=feb 
ispy^ibac-sodi1lm^cMLT^V^^^>^'|4S:3tbfe (RSjtA«3700) „ P171H/R172S^ 
MMALS^ >/1^^(D^Jllft©^-^VAti. P171H^MMALS^>Ai^^i:{f If I^D 
T'&ofe. ^7^, 3j^g2MM51^^{Cj:y n-F$tlSP171H/W548L/S627I^MM 
ALS^>A^^^%bispyribac-sodiumlC>iSfbT^VN^J/t:ffiS:#;tfc (lOOytiM-Tfl.lSt 
®1SS, RSittt>15000) „ J&fe. :r:tie)<3DM^07ttlC:&-ofellI®l<D^^ftfMSj55 
2 6 M 2 7 b feo 
[0 15 2] 

2,^^M5.tJ^3JtieM^cov^T, ^3®RSjti:llfigl<Z)RSi:fsi:S:it«gbfci:r5, PI 

71H/W548L^MMALS3» >7l^^jgS.tJfP171H/S627I^MMALS^ yA^MK^if^^ 
Sitlt. ^J®RSit§::#Sfc_himoTV>fc (RSit ^l^JSRSife®Jfc;&n J: y t)^l8leiC:^ 
^<;&S) o C!:(3DCli:y^)^63, r4xe><7)2oi:D2.^,^MM51^^- (P171H/W548L^M 
MALS t5?>/1^^&a-KfS t?P171H/S627 I^MMALS ^ > /I « % 3 

-K-rsM-e^) bispyribac-sodiumK:*fbT> lj^^MMate^«>^^1£® 
S-^V^}^)^ e>^?® $ tl-S J: U t;3Sv^®m'^i&ALSl5^ > A*tJ7 ^(c^;t -5 ^ b 

[0 15 3] 

?5cic. pyrithiobac-sodi1Im^cJ:SlSW?S'l^ (^10) ii)'^^itJk<o:r.}::f)'^m^i)^ 

}C;&ofeo l^^MMit^^jJj'^n- K'T-S^MMALS^V/^^'^ (P171H> R172S> 
W548L:R.t>'S627I) (D^i^li. W548L^MMALS^ >/1^^7b'5pyrithiobac-sodium{C 



5 1 
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^#2002-095721 ^ 

>t^bT«%^V^^^^;'^£fe&atbfe (100/iMT411 RSiiitt>9100) „ S627I^MMAL 

A^^tm^omu^i^if'^^^j^ti^^r^ (Rsit^'^o.ss) » z<D:it'fy^^. als^ 

>Ai5^^Cfelt'5P171H^M. W548L^M:a.t>*S627I^Ml±. Pyrithiobac-sodium 
, ALS^>A'^^^{cfet:J-5Rl72S^M«> i?->f ii3?>«^e>*>i:«: 

[0 15 4] 

— 2j^^MM3e^^;5>^=i- K•rs^MMALS^>A^K'^«=fo^v^^m'^£S: 
^^feCDli, P171H/W548L^MMALS^>/1i^M'??fe»J (100 AiM*^20%<Z)|SW, RS 
jtli>9100) , ^V>TP171H/S627I^MMALS^5?>A^®"t?feofe (RSit}6^850) 
o ^9 tCa^b:febispyribac-sodium{cj:SBaW^S'S"r-4f ilttM^y ^ pyrithiob 
ac-sodiuBKD^-^, P171H/R172S^MMALS^ P171H^MMALS^ >7l 

^Mi: y %lifv^M#v^-e^^^^&a^bT;fe»J (RSifcis) , mm^vit^^ uy hM 

mx* -5 R172S^M3&'^P171H^MMALS^5J >7^° ^ MCD^Iliffi® V n 5: 
[0 15 5] 

2^iesMMALS^^'/t^^^cov^T, i^mmmi^s^yA^McoRSitis^h 

fm^Sit H |||^<DRSJ;b t itm L ^ i: r 5 , P171H/R172S^MMALS^ y 
A^n(DllSit\t^mRSit^ y %mMiZiz^ < :&oTV^fe (^[^®RSiti^l^?®RSjt 
®tt3bnj:%^5ifC:^^<;&S) . :iOD3ii*>e>, Pl7lH/Rl72S^MMALSi? 
^n\t. pyrithiobac-sodiumlcMbT, lJ^^MM3S'S^(^>^^il^£<^)S•^V^*^ 

[0 15 6] 

pyriminobaclCjcSia^^S'S (^11) J&^&ti^i^®^ i::^^^ &3?)HC^o 
fco lj^>^MM3t'^^ (P171H, R172S, W548L;S.r)fS627I) 3«)^ H - F^rS^MM ALS 

>A°^^^0cfiT?li, W548L^MMALS^ ;y/1^^®7b^pyriminobac{C^bT:S%3il 
V^mm'(^^^bfc (RSit4500) . S627I^MMALS^ >7^^^M=fe3aVN^mffi&#^ 
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^^#2002—095721 

feA^ (RSjt2800) , P171H^MMALS^>Ai^K©^mtt<©^-^VMi^£< (RS^5 

rjiiii^tc (RSifcl.2) . r<Z)r^j?)^e>, kLSilZ/A^mz^Vf&?17imm. W548L 
UmMSeZimmt. pyr iminobactc^ -5 ^^tt Srif ^ 5 it S © iC^t^^^^M 

[0 15 7] 

2^.^mMmB^i!f^ n - F-t -5 ALS^ > /N- ^ ®T'S% ^ V ^^^)^:^^ 

P171H/W548L^MMALS^>7li5'S't?&y ilOO fili-Vn%(DmW. RSjtli>l 
3000) . MV^TP171H/S627I^MMALS^>/'?^i'^l*feofe (lOOiti M-e2lX<©PlW 
, RSj:t;ii>13000) „ me>P171H/W548LigMMALS^>7'?i^M:SttJfP171H/S627I^ 
MMALS^5^>7^•^'^icov^T. MRSj:bi:lll^(^)RSJti: 5:JtieL/feMm> 

[0 15 8] 

r^{C, chlorsulfu'ronlC (^12) i^^^j ^i*'«We>*^^C«^ 
o:to l;tiSMS3t^^*^n- K-re^MMALsa?>A°^ S (P171H, R172S. W548 
L:5ttJ^S627I) ®tfi7?», W548L^MSALS^>7ti^M75>^chlorsurfttron(CMbT* 

^^v^^m-ftSr^bfe (Rsjii52o) . ?i7iE^mmkLs^yA^M:%itmm^^^m 

m^^^Lfz. (RSitlBS) S627I^MMALS^>/^^^(Z)^tlL'f4®/g-^VNtt^S< 

(RSJ;b2.4) , Ri72SiSMMALS^t>>'N'i^^liSf^MALS5r :yyN°^Miil^^®S*n:'ffi 
b*^3^S5&Jb^ofe (RSj:b0.85) „ 2l ALS^f ^/li^^tCfet'j'^PmH^ 

ii;^)'5^^jb^ii:feofe,. ALS^>A°^^^lCfel:fSR172S^Mli> i?'-f 

[0 15 9] . 

CDliP171H/W548LigMS[ALS^>A°t5'^Tr^y (100 AM-el6%^0|SW^ RSJt»>770 
0) , Mv^TP171H/S627I^MMALS^>/^•^^T*feo5t (RSji;760) , m^iZ^h 
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#2 002 — 095721 



febispyribac-sodiumK: <k S PIW^SSt^- ^ tL l^M^fe U . chlorsulf uron0#-^, 
P171H/R172S|gMMALSd^>/1^^^<Z)^mffi®S■^V^ (RSjt420) liP171H^MMAL 

fff^bfe- P171fl/W548L/S627I^MMALS^>A^®%^V^^m'ffi^#;tfe 
(50a/tiM-l?3056(Z)iaW, RSlfcli>3800) „ 
[0 16 0] 

P171H/R172S^MMALSi5? >7l^'^:5:t>*P171H/S627IigMMALS^ >7^°^K^CoV^ 

T, ^3®RSiti:|ll^(Z)RSJti:itl^L:fet3 6, ^*lc||g^<Z)RSitii^2©RSJti U 
%^tS^C:^^<5&oTV^fco P171H/R172S^MMALS^>7ti^3^:a 
tJ^P171H/S627I^MMALSi$t chlorsurfuronlC^f bT, I^^MMjS-K 

[0 16 1] 

^}C, ImzaquinlCj:SiaW?Sffi7^-i5r (^13) *^e)«ri^C® Zl t^^e)*^^* 
ofeo ljt^MM»fe^*^=I-K-rS^MMALS4?>>'1^^ (P171H, R172S. W548 
L^tJ^S627I) (Dtp-^lts W548L^MMALSa?>>'N°i^^^^imazaquin{C*f LTa%)5S 
VN^*n:ffi&a^Lfe (lOO/iMT'14%, RSitli>45) o S627I^MMALSat 
■^fniffiSr^bfe (RSJt41) P171H^MMALSt5f ;>>'^^'^tt^S^:^i^^^«:ffiS:^ 
^i^fi^^ta (RSJtl.5) „ R172S^MMALS^>A^^M«. iF^MALS^? ^/t^'Mil 
llI^(7)^^^;'i4b>^)^a^$^;b^ofe (RSifcO.98) » ^©rt*^?), ALS^ >/N°iJ7 ^IC 
It S W548L^M^t^S627I^Ml±. imazaquinlC^I" S ^Jiitt ^ ^tSt ^ it ^ (?) IC 
^^>&^M*efeS:iil*^«&*^fc^ofeo ALS^?>/1^^KlCfeltSP171H^ 
M:S^t)fR172S^Mtt, imazaqttinlC#bTi?->r U> CI i:*^^e>*^i:* 

[0 16 2] 

2MUmmM^^'^M'hm^mm^ ^^7Lr:^<D «P171H/W548LigMMALS^J? > 71 
^Mr^tb^) (100AMr*13X<Z)|aW, RS|t;l±>45) , i^V^TP171H/S627IggMMALS 
^>7\°^^T'feofe (RSa:32) o P171H/R172S^MSALS^>7ti^K(7)SiiT;'i4<^|g 
-^V^li?171H<Z)l;^igMMlK•?•i:t^i^ll^CT'feofeo tfe, P171H/W548L/S627I^ 
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[0 16 3] 

y%:^^<JfeS) o r(3D3i:;?)^^, P171H/S627I^MMALS^ imazaq 
[0 16 4] 

[0 16 5] 

SEQUENCE LISTING 

<110> KUMIAI CHEMICAL INDUSTRY CO. , LTD 

National Institute of Agrobiological Sciences 



<120> A gene coding for aceto-lactate-sythetase 



<130> P02-0048 



<140> 
<141> 
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<160> 34 

<170> Patentin Ver. 2.0 



<210> 1 
<211> 2301 
<212> DNA 

<213> Oryza sativa var. kinmaze 

<220> 

<221> CDS 

<222> (48).. (1979) 



<400> 1 

cccaaaccca gaaaccctcg ccgccgccgc cgccgccacc acccacc atg get acg 56 

Met Ala Thr 
1 



acc gcc gcg gcc gcg gcc gcc gcc ctg tec gee gee gcg aeg gee aag 104 
Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala Thr Ala Lys 
5 10 15 



aee gge egt aag aac cae eag ega cac cac gte ctt ccc get ega gge 152 
Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro Ala Arg Gly 
20 25 30 35 



egg gtg ggg geg gcg geg gte agg tgc teg gcg gtg tec ecg gtc acc 200 
Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser Pro Val Thr 

5 6 2003-3022788 
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40 



45 



50 



ccg ccg tec ccg gcg ccg ccg gcc acg ccg etc egg ecg tgg ggg ccg 
Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro Trp Gly Pro 
55 60 65 



248 



gcc gag ccc cge aag ggc gcg gae ate etc gtg gag gcg etg gag egg 
Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg 
70 75 80 



296 



tge ggc gtc age gae gtg tte gcc tac ecg ggc ggc gcg tec atg gag 344 
Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu 
85 .90 95 

ate cac cag gcg ctg acg cgc tec ccg gtc ate acc aac eac etc tte 392 
lie His Gin Ala Leu Thr Arg, Ser Pro Val lie Thr Asn His Leu Phe 
100 105 110 • 115 

Cgc eac gag cag ggc gag gcg tte gcg gcg tec ggg tac gcg cgc gcg 440 
Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr Ala Arg Ala 
120 125 130 

tec ggc cgc gtc ggg gtc tge gtc gcc acc tec ggc ccc ggg gca aec 488 
Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro Gly Ala Thr 
135 140 145 

aac etc gtg tec gcg etc gcc gae gcg ctg etc gae tec gtc ecg atg 536 
Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Met 
150 155 160 

5 7 2003-3022788 
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gtc gcc ate acg ggc cag gtc cac age ego atg ate gge ace gac gee 
Val Ala lie Thr Gly Gin Val His Ser Arg Met He Gly Thr Asp Ala 

165 170 175 



584 



tte eag gag acg cce ata gtc gag gtc ace cgc tec ate ace aag cac. 
Phe Gin Glu Thr Pro lie Val Glu Val Thr. Afg Ser He Thr Lys His 

180 185 190 195 



632 



aat tac ctt gtc ctt gat gtg gag gae ate cce cgc gtc ata cag gaa 
Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val He Gin Glu 

200 205 210 



680 



gee tte ttc etc gcg tee teg gge cgt cct ggc ccg gtg etg gtc gac 
Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp 

215 220 225 



728 



ate cce aag gac ate eag cag cag atg gcc gtg ccg gtc tgg gac ace 
He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val Trp Asp Thr 

230 235 240 



776 



teg atg aat eta cea ggg tac ate gca cgc etg cce aag cea cce gcg 
Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys Pro Pro Ala 

245 250 255 



824 



aca gaa ttg ctt gag cag gtc ttg cgt etg gtt ggc gag tea egg cgc 
Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu Ser Arg Arg 

260 265 270 275 



872 



mitE# 2003-3022788 
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CCS att etc tat gtc ggt ggt ggc tgc tct gca tct ggt gac gaa ttg 
Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly Asp Glu Leu 
280 285 290 



920 



cgc tgg ttt gtt gag ctg act ggt ate cca gtt aca acc. act ctg atg 968 
Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr Thr Leu Met 
295 300 305 

ggc etc ggc aat ttc ccc agt gac gac ccg ttg tec ctg egc atg ett 1016 
Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu Arg Met Leu 
310 315 320 

ggg atg cat ggc aeg gtg tac gca aat tat gcc gtg gat aag get gac 1064 
Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp Lys Ala Asp 

325 330 335 

ctg ttg ett gcg ttt ggt gtg egg ttt gat gat cgt gtg aca ggg aaa 1112 
Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys 
340 345 350 355 



att gag get ttt gca age agg gee aag att gtg cac att gae att gat 1160 
He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He Asp lie Asp 
360 365 370 



cca gca gag att gga aag aac aag caa cca cat gtg tea att tgc gca 
Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser He Cys Ala 
375 380 385 



1208 



gat gtt aag ett get tta cag ggc ttg aat get ctg eta caa cag age 1256 
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Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu Gin Gin Ser 
390 395 400 

aca aca aag aca agt tct gat ttt agt gca tgg cac aat gag ttg gac 1304 
Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn Glu Leu Asp 
405 410 415 

cag cag aag agg gag ttt cct ctg ggg tac aaa act ttt ggt gaa gag 1352 
Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe Gly Glu Glu 
420 425 430 435 

ate cca ccg caa tat gcc att cag gtg ctg gat gag ctg acg aaa ggt 1400 
lie Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu Thr Lys Gly 
440 445 450 

gag gca ate ate get act ggt gtt ggg cag cac cag atg tgg gcg gca 1448 
Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met Trp Ala Ala 
455 460 465 

caa tat tac ace tac aag egg cca egg cag tgg ctg tct tcg get ggt 1496 
Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser Ser Ala Gly 
470 475 480 

ctg ggc gca atg gga ttt ggg ctg cct get gca get ggt get tct gtg 1544 
Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly Ala Ser Val 
485 490 495 

get aac cca ggt gte aca gtt gtt gat att gat ggg gat ggt age ttc 1592 
Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp Gly Ser Phe 



6 0 
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500 505 510 515 

etc atg aac att cag gag ctg gca ttg ate cge att gag aac ete eet 1640 
Leu Met Asn lie Gin Glu Leu Ala Leu He Arg lie Glu Asn Leu Pro 
520 525 530 

gtg aag gtg atg gtg ttg aae aac caa cat ttg ggt atg gtg gtg eaa 1688 
Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met Val Val Gin 
535 540 545 

tgg gag gat agg ttt tac aag gcg aat agg gcg cat aca tac ttg ggc 1736 
Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Tyr Leu Gly 
550 555 560 



cgt gee gcc ate aag aag atg etc gag act cea ggg cea tac ttg ttg 
Arg Ala Ala lie Lys Lys Met Leu Glu Thr Pro Gly Pro Tyr Leu Leu 
600 605 610 

gat ate ate gtc eeg eac cag gag cat gtg ctg eet atg ate eca agt 
Asp lie lie Val Pro His Gin Glu His Val Leu Pro Met lie Pro Ser 
615 620 625 



1784 



aac eeg gaa tgt gag age gag ata tat eca gat ttt gtg act att get 
Asn Pro Glu Cys Glu Ser Glu lie Tyr Pro Asp Phe Val Thr He Ala 
565 570 575 



aag ggg ttc aat att eet gca gte cgt gta aca aag aag agt gaa gtc 1832 
Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys Ser Glu Val 
580 585 590 595 



1880 



1928 



6 1 



ffilEi^ 2003-302278€ 



#2002—09 57 21 



see esc gca ttc aag gac atg ate ctg gat ggt gat ggc agg act gtg 1976 
Gly Gly Ala Phe Lys Asp Met lie Leu Asp Gly Asp Gly Arg Thr Val 

630 635 640 

tat taatctataa tctgtatgtt ggcaaagcac cagcccggcc tatgtttgac 2029 
Tyr 

ctgaatgacc cataaagagt ggtatgccta tgatgtttgt atgtgctcta tcaataacta 2089 
aggtgtcaac tatgaaccat atgctcttct gttttacttg tttgatgtgc ttggcatggt 2149 
aatcctaatt agcttcctgc tgtctaggtt tgtagtgtgt tgttttctgt aggcatatgc 2209 
atcacaagat atcatgtaag tttcttgtcc tacatatcaa taataagaga ataaagtact 2269 
tctatgcaaa aaaaaaaaaa aaaaaaaaaa aa 2301 



<210> 2 
<211> 644 
<212> PRT 

<213> Oryza sativa var. klnmaze 
<400> 2 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 

15 10 15 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 
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20 



25 



30 



Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser^Ala Val Ser 
35 40 45 

Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 
50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp lie Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 
85 90 95 

Ser Met Glu He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn 
100 105 110 

His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 
115 120 125 

Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 
130 135 140 

Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 
145 150 155 160 



Val Pro Met Val Ala lie Thr Gly Gin Val His Ser Arg Met lie Gly 

165 170 175 
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Thr Asp Ala Phe Gin Glu Thr Pro lie Val Glu Val Thr Arg Ser lie 
180 185 190 

Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp lie Pro Arg Val 
195 200 205 

He Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 

210 215 220 

Leu Val Asp He Pro Lys Asp lie Gin Gin Gin Met Ala Val Pro Val 
225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 
245 250 255 

Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 
260 265 270 

Ser Arg Arg Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly 

275 280 285 

Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 
290 295 300 

Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 
305 310 315 320 



Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 
325 330 335 
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Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 
340 345 350 

Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys He Val His lie 
355 360 365 

Asp He Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 
370 375 380 

He Cys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 

385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 
405 410 415 

Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 
420 425 430 

Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 
435 440 445 

Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 

450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 
465 470 475 480 

Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 

6 5 2003-3022788 



485 



#2 002 — 095721 
490 



495 



Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp 
500 505 510 

Gly Ser Phe Leu Met Asn He Gin Glu Leu Ala Leu lie Arg He Glu 
515 520 525 

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 
530 535 540 

Val Val Gin Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 
545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 

565 570 575 

Thr He Ala Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys 
580 - 585 590 

Ser Glu Val Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro 
595 600 605 

Tyr Leu Leu Asp He He Val Pro His Gin Glu His Val Leu Pro Met 
610 615 620 

He Pro Ser Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 

625 630 635 640 



6 6 
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Arg Thr Val Tyr 



<210> 3 
<211> 2300 
<212> DNA 

<213> Oryza sativa var. kinmaze 



<220> 

<221> CDS 

<222> (48).. (1979) 



<400> 3 

cccaaaccca gaaaccctcg ccgccgccgc cgccgccacc acccacc atg get acg 56 

Met Ala Thr 
1 



acc gcc gcg gcc gcg gcc gcc gcc ctg tec gee gee geg acg gee aag 104 
Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala Thr Ala Lys 
5 10 15 

acc ggc egt aag aac cae eag cga eac eac gtc ctt eec get ega ggc 152 
Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro Ala Arg Gly 
20 25 30 35 

egg gtg ggg gcg gcg geg gtc agg tgc teg gcg gtg tec ccg gtc acc 200 
Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser Pro Val Thr 
40 45 50 



6 7 
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ccg ccg tec ccg gcg ccg ccg gcc acg ccg etc egg ceg tgg ggg cog 
Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro Trp Gly Pro 

55 60 65 



248 



gcc gag ccc cgc aag gge gcg gae ate etc gtg gag gcg ctg gag egg 296 
Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg 
70 75 80 



tgc gge gtc age gae gtg ttc gee tac ccg ggc ggc gcg tec atg gag 344 
Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu 

85 90 95 

ate cac cag gcg ctg acg cgc tec ccg gtc ate ace aac cac etc ttc 392 
He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn His Leu Phe 

100 105 110 115 

Cgc cac gag cag ggc gag gcg ttc gcg gcg tec ggg tac gcg cgc gcg 440 
Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr Ala Arg Ala 

120 125 130 



tec ggc Cgc gtc ggg gtc tgc gtc gcc ace tee ggc ccc ggg gea ace 488 
Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro Gly Ala Thr 

135 140 145 

aac etc gtg tec gcg etc gee gae gcg ctg etc gae tec gtc ccg atg 536 
Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Met 
150 155 160 



6 8 
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gtc gcc ate acg ggc cag gtc cac cgc cgc atg ate gge aee gae gee 
Val Ala lie Thr Gly Gin Val His Arg Arg Met lie Gly Thr Asp Ala 
165 170 175 



584 



ttc cag gag acg ccc ata gtc gag gte aee cgc tee ate ace aag cac 
Phe Gin Glu Thr Pro lie Val Glu Val Thr Arg Ser He Thr Lys His 
180 185 190 195 



632 



aat tac ctt gtc ett gat gtg gag gae ate cec cgc gtc ata cag gaa 680 
Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val He Gin Glu 
200 205 210 



gee ttc ttc etc gcg tee teg gge cgt ect gge ccg gtg etg gtc gae 728 
Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp 
215 220 225 

ate cec aag gae ate cag cag cag atg gcc gtg ccg gtc tgg gae ace 776 
He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val Trp Asp Thr 
230 235 240 



teg atg aat eta cea ggg tac ate gca cgc etg cec aag eca cec gcg 824 

Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys Pro Pro Ala 
245 250 255 

aca gaa ttg ett gag cag gtc ttg cgt etg gtt ggc gag tea egg cgc 872 

Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu Ser Arg Arg 
260 265 270 275 

ccg att etc tat gtc ggt ggt ggc tgc tct gca tct ggt gae gaa ttg 920 



6 9 
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Pro lie Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly Asp Glu Leu 
280 285 290 

cgc tgg ttt gtt gag ctg act ggt ate cca gtt aca acc act ctg atg 968 
Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr Thr Leu Met 
295 300 305 

ggc etc ggc aat ttc ccc agt gac gac ccg ttg tec ctg cgc atg ctt 1016 
Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu Arg Met Leu 
310 315 320 

ggg atg cat ggc acg gtg tac gca aat tat gcc gtg gat aag get gac 1064 
Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp Lys Ala Asp 
325 330 335 



ctg ttg ctt gcg ttt ggt gtg egg ttt gat gat cgt gtg aca ggg aaa 1112 
Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys 
340 345 350 355 



att gag get ttt gca age agg gee aag att gtg cac att gac att gat 
He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He Asp He Asp 
360 365 370 



1160 



cca gca gag att gga aag aac aag caa cca cat gtg tea att tgc gca 
Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser He Cys Ala 
375 380 385 



1208 



gat gtt aag ctt get tta eag ggc ttg aat get ctg eta caa eag age 1256 
Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu Gin Gin Ser 



7 0 
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390 



395 



400 



aca aca aag aca agt tct gat ttt agt gca tgg cac aat gag ttg gac 

Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn Glu Leu Asp 
405 410 415 



1304 



cag cag aag agg gag ttt cct ctg ggg tac aaa act ttt ggt gaa gag 
Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe Gly Glu Glu 
420 425 430 435 



1352 



ate cca ccg caa tat gcc att cag gtg ctg gat gag ctg acg aaa ggt 1400 
He Pro Pro Gin Tyr Ala lie Gin Val Leu Asp Glu Leu Thr Lys Gly 
440 445 450 



gag gca ate ate get act ggt gtt ggg cag cac cag atg tgg gcg gca 1448 
Glu Ala He lie Ala Thr Gly Val Gly Gin His Gin Met Trp Ala Ala 
455 460 465 

caa tat tac ace tac aag egg cca egg cag tgg ctg tct teg get ggt 1496 
Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser Ser Ala Gly 
470 475 480 

ctg ggc gca atg gga ttt ggg ctg cct get gca get ggt get tct gtg 1544 
Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly Ala Ser Val 
485 490 ■ 495 

get aac cca ggt gtc aca gtt gtt gat att gat ggg gat ggt age ttc 1592 
Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp Gly Ser Phe 
500 505 510 515 



7 1 
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etc atg aac att cag gag ctg gca ttg ate cge att gag aac etc cet 
Leu Met Asn He Gin Glu Leu Ala Leu He Arg He Glu Asn Leu Pro 

520 525 530 



1640 



gtg aag gtg atg gtg ttg aac aac caa cat ttg ggt atg gtg gtg caa 
Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met Val Val Gin 

535 540 545 



1688 



ttg gag gat agg ttt tac aag gcg aat agg gcg cat aca tac ttg ggc 
Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Tyr Leu Gly 

550 555 560 



1736 



aac ccg gaa tgt gag age gag ata tat cea gat ttt gtg act att get 
Asn Pro Glu Gys Glu Ser Glu He Tyr Pro Asp Phe Val Thr He Ala 

565 570 575 



1784 



aag ggg ttc aat att cet gca gtc cgt gta aca aag aag agt gaa gtc 
Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys Ser Glu Val 

580 585 590 595 



1832 



cgt gee gee ate aag aag atg etc gag act cea ggg cea tac ttg ttg 
Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro Tyr Leu Leu 

600 605 610 



1880 



gat ate ate gtc ccg cac cag gag eat gtg ctg cet atg ate cea agt 
Asp He He Val Pro His Gin Glu His Val Leu Pro Met He Pro Ser 

615 620 625 



1928 



7 2 
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eee Sgc gca ttc aag gac atg ate ctg gat ggt gat ggc agg act gtg 1976 
Gly Gly Ala Phe Lys Asp Met lie Leu Asp Gly Asp Gly Arg Thr Val 
630 635 640 

tat taatctataa tctgtatgtt ggcaaagcac cagcccggcc tatgtttgac 2029 
Tyr 

ctgaatgacc cataaagagt ggtatgccta tgatgtttgt atgtgctcta tcaataacta 2089 
aggtgtcaac tatgaaccat atgctcttct gttttacttg tttgatgtgc ttggcatggt 2149 
aatcctaatt agcttcctgc tgtctaggtt tgtagtgtgt tgttttctgt aggcatatgc 2209 
atcacaagat atcatgtaag tttcttgtcc tacatatcaa taataagaga ataaagtact 2269 
tctatgcaaa aaaaaaaaaa aaaaaaaaaa a 2300 



<210> 4 

<211> 644 
<212> PRT 

<213> Oryza sativa var. kinmaze 

<400> 4 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 
15 10 15 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 
20 25 30 



miE# 2003-3022788 
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Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser 
35 40 45 

Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 
50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp lie Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 

85 90 .95 

Ser Met Glu He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn 
100 105 110 

His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 
115 120 125 

Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 
130 135 140 

Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 

145 150 155 160 

Val Pro Met Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly 
165 170 175 

Thr Asp Ala Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He 

7 4 miE^ 2003-3022788 
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180 



185 



190 



Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val 

195 200 205 



He Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 
210 215 220 

Leu Val Asp He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val 
225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 
245 250 255 

Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 

260 265 270 

Ser Arg Arg Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly 
275 280 285 

Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 
290 295 300 



Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 
305 310 315 320 

Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 

325 330 335 



7 5 
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Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 
340 345 350 

Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys lie Val His lie 
355 360 365 

Asp He Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 

370 375 380 

He Gys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 
385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 
405 410 415 

Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 
420 425 430 

Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 

435 440 445 

Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 
450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 
465 470 475 480 



Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 
485 490 495 
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Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp lie Asp Gly Asp 
500 505 510 

Gly Ser Phe Leu Met Asn He Gin Glu Leu Ala Leu lie Arg lie Glu 
515 520 525 • 

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 
530 535 540 

Val Val Gin Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 

545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 
565 570 575 

Thr He Ala Lys Gly Phe Asn lie Pro Ala Val Arg Val Thr Lys Lys 
580 585 590 

Ser Glu Val Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro 
595 600 605 

Tyr Leu Leu Asp He He Val Pro His Gin Glu His Val Leu Pro Met 

610 615 620 

He Pro Ser Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 
625 630 635 640 



Arg Thr Val Tyr 



ffifE# 2003-3022788 



2002—095721 



<210> 5 
<211> 2294 
<212> DNA 

<213> Oryza sativa var. kinmaze 

<220> 

<221> CDS 

<222> (48).. (1979) 

<400> 5 

cccaaaccca gaaaccctcg ccgccgccgc cgccsccacc acccacc atg get acg 56 

Met Ala Thr 

1 

acc gcc gcg gcc gcg gcc gcc gcc ctg tec gee gee geg acg gcc aag 104 
Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala Thr Ala Lys 

5 10 15 

acc. ggc cgt aag aac cac cag ega eac cae gtc ett ecc get cga gge 152 
Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro Ala Arg Gly 
20 25 30 35 

egg gtg ggg gcg geg gcg gtc agg tgc teg gcg gtg tec ccg gtc ace 200 
Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser Pro Val Thr 
40 45 50 



2003-3022788 
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ccg CCS tec cog gcg ccg ccg gcc acg ccg etc egg ccg tgg ggg ccg 248 
Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro Trp Gly Pro 
55 60 65 

gcc gag ccc cgc aag ggc gcg gac ate etc gtg gag gcg ctg gag egg 296 
Ala Glu Pro Arg Lys Gly Ala Asp lie Leu Yal Glu Ala Leu Gin Arg 
70 75 80 

tgc ggc gtc age gac gtg ttc gcc tac ccg ggc ggc gcg tec atg gag 344 
Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu 
85 90 95 

ate cac cag gcg ctg acg cgc tec ccg gtc ate ace aac cac etc ttc 392 
lie His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn His Leu Phe 
100 105 110 115 

cgc cac gag cag ggc gag gcg ttc gcg gcg tec ggg tac gcg cgc gcg 440 
Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr Ala Arg Ala 
120 125 130 

tec ggc cgc gtc ggg gtc tgc gtc gcc ace tee ggc ccc ggg gea ace 488 
Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro Gly Ala Thr 
135 140 145 

aac etc gtg tec gcg etc gcc gac gcg ctg etc gac tec gtc ccg atg 536 
Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Met 
150 155 160 

gtc gee ate acg ggc cag gtc cac cgc cgc atg ate ggc acc gac gcc 584 



miE# 2 0 0 3- 



3 0 2 2 7 8 8 
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Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly Thr Asp Ala 
165 170 175 



ttc cag gag acg ccc ata gtc gag gtc acc cgc tec ate acc aag cac 632 
Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He Thr Lys His 
180 185 190 195 



aat tac ctt gtc ctt gat gtg gag gac ate ccc cgc gtc ata cag gaa 680 
Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val He Gin Glu 
200 205 210 

gcc ttc ttc etc gcg tec teg ggc cgt cot ggc ccg gtg ctg gtc gac 728 
Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp 
215 220 225 



ate ccc aag gac ate cag cag cag atg gcc gtg ccg gtc tgg.gac acc 776 

He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val Trp Asp Thr 

230 235 240 

teg atg aat eta eca ggg tac ate gca cgc ctg ccc aag cea ccc gcg 824 

Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys Pro Pro Ala 
245 250 255 



aca gaa ttg ctt gag cag gtc ttg cgt ctg gtt ggc gag tea egg cgc 872 
Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu Ser Arg Arg 
260 265 270 275 



ccg att etc tat gtc ggt ggt ggc tgc tet gca tet ggt gac gaa ttg 920 
Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly Asp Glu Leu 



8 0 
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280 285 290 

cgc tgg ttt gtt gag ctg act ggt ate cca gtt aca acc act ctg atg 968 

Arg Trp Phe Val Glu Leu Thr Gly lie Pro Val Thr Thr Thr Leu Met 
295 300 305 



ggc etc ggc aat ttc cec agt gac gac ccg ttg tec ctg cge atg ctt 1016 
Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu Arg Met Leu 
310 315 320 

ggg atg cat ggc aeg gtg tac gca aat tat gee gtg gat aag get gac 1064 
Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp Lys Ala Asp 
325 330 335 

ctg ttg ctt gcg ttt ggt gtg egg ttt gat gat cgt gtg aca ggg aaa 1112 
Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys 
340 345 350 355 

att gag get ttt gca age agg gee aag att gtg cac att gac att gat 1160 
He Glu Ala Phe Ala Ser Arg Ala Lys lie Val His lie Asp lie Asp 

360 365 370 

cca gca gag att gga aag aac aag caa cca cat gtg tea att tge gca 1208 
Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser He Cys Ala 

375 380 385 

gat gtt aag ctt get tta cag ggc ttg aat get ctg eta caa cag age 1256 
Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu Gin Gin Ser 
390 395 400 



2003-3022788 
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aca aca aag aca agt tct gat ttt agt gca tgg cac aat gag ttg gac 1304 
Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn Glu Leu Asp 

405 410 415 

cag cag aag agg gag ttt cct ctg ggg tac aaa act ttt ggt gaa gag 1352 
Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe Gly Glu Glu 

420 425 430 435 

ate cca ccg caa tat gcc att cag gtg ctg gat gag ctg acg aaa ggt 1400 
lie Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu Thr Lys Gly 

440 445 450 

gag gca ate ate get act ggt gtt ggg cag cac cag atg tgg gcg gca 1448 
Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met Trp Ala Ala 

455 460 465 

caa tat tac acc tac aag egg cca egg cag tgg ctg tct teg get ggt 1496 
Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser Ser Ala Gly 

470 475 480 

ctg ggc gca atg gga ttt ggg ctg cct get gca get ggt get tct gtg 1544 
Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly Ala Ser Val 

485 490 495 

get aac cca ggt gtc aca gtt gtt gat att gat ggg gat ggt age ttc 1592 
Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp Gly Ser Phe 

500 505 510 515 
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etc atg aac att cag gag ctg gca ttg ate cgc att gag aac cte eet 1640 
Leu Met Asn lie Gin Glu Leu Ala Leu He Arg He Glu Asn Leu Pro 
52a 525 530 

gtg aag gtg atg gtg ttg aac aac caa cat ttg ggt atg gtg gtg caa 1688 
Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met Val Val Gin 
535 540 545 

tgg gag gat agg ttt tae aag gcg aat agg gcg eat aca tac ttg ggc 1736 
Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Tyr Leu Gly 
550 555 560 



aac ccg gaa tgt gag age gag ata tat cca gat ttt gtg act att get 1784 
Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val Thr He Ala 
565 570 575 

aag ggg ttc aat att cet gca gtc cgt gta aca aag aag agt gaa gtc 1832 
Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys Ser Glu Val 
580 585 590 595 

Cgt gee gee ate aag aag atg etc gag act cca ggg cca tac ttg ttg 1880 
Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro Tyr Leu Leu 
600 605 610 



gat ate ate gtc ccg cac cag gag cat gtg ctg cct atg ate cca att 1928 
Asp He He Val Pro His Gin Glu His Val Leu Pro Met He Pro He 
615 620 625 



ggg ggc gca ttc aag gac atg ate ctg gat ggt gat ggc agg act gtg 1976 



ffi|E# 2003-3022788 
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Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly Arg Thr Val 
630 635 640 

tat taatctataa tctgtatgtt ggcaaagcac cagcccggcc tatgtttgac 2029 
Tyr 

ctgaatgacc cataaagagt ggtatgccta tgatgtttgt atgtgctcta tcaataacta 2089 
aggtgtcaac tatgaaccat atgctcttct gttttacttg tttgatgtgc ttggcatggt 2149 
aatcctaatt agcttcctgc tgtctaggtt tgtagtgtgt tgttttctgt aggcatatgc 2209 
atcacaagat atcatgtaag tttcttgtcc tacatatcaa taataagaga ataaagtact 2269 
tctatgtaaa aaaaaaaaaa aaaaa 2294 



<210> 6 
<211> 644 
<212> PRT 

<213> Oryza sativa var. kinmaze 
<400> 6 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 
15 10 15 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 

20 25 30 



8 4 tiJliE# 2003-3022788 



i{#2 002 — 0 95721 



Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser 
35 40 45 

Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 
50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp lie Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 
85 90 95 

Ser Met Glu He His Gin Ala Leu Thr Arg Ser Pro Val lie Thr Asn 
100 105 110 

His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 
115 120 125 

Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 

130 135 140 

Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 
145 150 155 160 

Val Pro Met Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly 
165 170 175 



Thr Asp Ala Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He 
180 185 190 
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Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val 
195 200 205 

He Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 
210 215 220 

Leu Val Asp He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val 
225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 

245 250 255 

Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 
260 265 270 

Ser Arg Arg Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly 
275 280 285 

Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 
290 295 300 

Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 

305 310 315 320 

Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 
325 330 335 

Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 

8 6 a}IS# 2003-3022788 



2 002—095721 



340 



345 



350 



Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He 

355 360 365 

Asp lie Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 
370 375 380 

He Cys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 
385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 
405 410 415 

Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 

420 425 430 

Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 
435 440 445 

Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 
450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 
465 470 475 480 



Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 

485 490 495 
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Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp lie Asp Gly Asp 
500 505 510 

Gly Ser Phe Leu Met Asn lie Gin Glu Leu Ala Leu lie Arg He Glu 
515 520 525 

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 

530 535 540 

Val Val Gin Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 

545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 
565 570 575 

Thr He Ala Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys 
580 585 590 

Ser Glu Val Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro 

595 600 605 

Tyr Leu Leu Asp He He Val Pro His Gin Glu His Val Leu Pro Met 
610 615 620 

He Pro He Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 
625 630 635 640 



Arg Thr Val Tyr 
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<210> 7 
<211> 2294 
<212> DNA 

<213> Oryza sativa var. kinmaze 

<220> 

<221> CDS 

<222> (48).. (1979) 

<400> 7 

cccaaaccca gaaaccctcg ccgccgccgc cgccgccacc acccacc atg get acg 56 

Met Ala Thr 
1 

acc gcc gcg gcc gcg gcc gcc gcc ctg tec gee gee gcg acg gee aag 104 
Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala Thr Ala Lys 
5 10 15 

acc ggc cgt aag aac cac cag cga cac eac gte ett cec get ega ggc 152 
Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro Ala Arg Gly 
20 25 30 35 

egg gtg ggg gcg gcg gcg gte agg tgc teg gcg gtg tee ecg gte acc 200 
Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser Pro Val Thr 
40 45 50 

ceg ccg tec ecg gcg ecg ceg gee acg ecg etc egg ceg tgg ggg ccg 248 

8 9 miE^^ 2003-302278{ 
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Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro Trp Gly Pro 
55 60 65 

ccc cgc aag ggc gcg gac ate etc gtg gag gcg ctg gag egg 296 
Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg 
70 75 80 

tgc ggc gtc age gac gtg ttc gee tac ceg ggc ggc gcg tec atg gag 344 
Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu 
85 90 95 

ate cac cag gcg ctg acg cgc tee ceg gtc ate ace aac eac etc ttc 392 
He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn His Leu Phe 
100 105 110 115 

Cgc cac gag cag ggc gag gcg ttc gcg gcg tec ggg tac gcg cgc gcg 440 
Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr Ala Arg Ala 
120 125 130 

tee ggc cgc gtc ggg gtc tgc gtc gee ace tee gge eee ggg gca ace 488 
Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro Gly Ala Thr 
135 140 145 

aae etc gtg tec gcg etc gee gac gcg ctg etc gae tec gtc ceg atg 536 
Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Met 
150 155 160 

gtc gee ate acg ggc cag gtc eac cgc cgc atg ate ggc ace gae gee 584 
Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly Thr Asp Ala 



Pro Pro 



gee gag 
Ala Glu 
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165 170 175 



ttc cag gag acg ccc ata gtc gag gtc acc cgc tec ate ace aag cac 632 
Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Set He Thr Lys His 
180 185 190 195 

aat tac ctt gtc ett gat gtg gag gac ate ccc cgc gtc ata cag gaa 680 
Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val lie Gin Glu 
200 205 210 

gee ttc ttc etc gcg tec teg ggc cgt cct ggc ceg gtg ctg gtc gae 728 
Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp 
215 220 225 

ate ccc aag gae ate cag cag cag atg gee gtg ceg gtc tgg gac ace 776 
He pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val Trp Asp Thr 
230 235 240 

teg atg aat eta cea ggg tac ate gea cgc ctg ccc aag cea ccc gcg 824 
Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys Pro Pro Ala 
245 250 255 

aca gaa ttg ctt gag cag gtc ttg cgt ctg gtt ggc gag tea egg cgc 872 
Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu Ser Arg Arg 
260 265 270 275 

ceg att etc tat gtc ggt ggt ggc tgc tet gca tet ggt gae gaa ttg 920 
Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly Asp Glu Leu 
280 285 290 
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3 0 2 2 7 8 8 



2 002—095721 



cgc tgg ttt gtt gag ctg act ggt ate cca gtt aca acc act ctg atg 968 
Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr Thr Leu Met 

295 300 305 

ggc etc ggc aat ttc ccc agt gac gac ccg ttg tec ctg cgc atg ctt 1016 
Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu Arg Met Leu 

310 315 320 

ggg atg cat ggc aeg gtg tac gea aat tat gee gtg gat aag get gac 1064 
Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp Lys Ala Asp 

325 330 335 

ctg ttg ctt.geg ttt ggt gtg egg ttt gat gat cgt gtg aca ggg aaa 1112 
Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys 

340 345 350 355 

att gag get ttt gca age agg gee aag att gtg cac att gac att gat 1160 
He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He Asp He Asp 

360 365 370 

cca gca gag att gga aag aac aag caa cca eat gtg tea att tgc gca 1208 
Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser He Cys Ala 

375 380 385 

gat gtt aag ctt get tta cag ggc ttg aat get ctg eta caa cag age 1256 
Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu Gin Gin Ser 

390 395 400 
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aca aca aag aca agt tct gat ttt agt gca tgg cac aat gag ttg gac 1304 
Thr Thr Lys Thr Ser Set Asp Phe Ser Ala Trp His Asn Glu Leu Asp 
405 410 415 

cag cag aag agg gag ttt cct ctg ggg tac aaa act ttt ggt gaa gag 1352 
Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe Gly Glu Glu 
420 425 430 435 

ate cca ccg caa tat gcc att cag gtg ctg gat gag ctg acg aaa ggt 1400 
lie Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu Thr Lys Gly 
440 445 450 

gag gca ate ate get act ggt gtt ggg cag cac cag atg tgg gcg gca 1448 
Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met Trp Ala Ala 
455 460 465 

caa tat tac ace tac aag egg cca egg cag tgg ctg tct teg get ggt 1496 
Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser. Ser Ala Gly 
470 475 480 



ctg ggc gca atg gga ttt ggg ctg cct get gca get ggt get tct gtg 1544 
Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly Ala Ser Val 
485 490 495 



get aac cca ggt gtc aca gtt gtt gat att gat ggg gat ggt age ttc 1592 
Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp Gly Ser Phe 
500 505 510 515 

etc atg aac att cag gag ctg gca ttg ate cge att gag aac etc cct 1640 



9 3 
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Leu Met Asn lie Gin Glu Leu Ala Leu lie Arg He Glu Asn Leu Pro 
520 525 530 

gtg aag gtg atg gtg ttg aac aac caa cat ttg ggt atg gtg gtg caa 1688 
Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met Val Val Gin 
535 540 545 

ttg gag gat agg ttt tac aag gcg aat agg gcg cat aca tac ttg ggc 1736 
Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Tyr Leu Gly 
550 555 560 

aac ccg gaa tgt gag age gag ata tat cca gat ttt gtg act att get 1784 
Asn Pro Glu Cys Glu Ser Glu lie Tyr Pro Asp Phe Val Thr lie Ala 
565 570 575 

aag ggg ttc aat att cet gea gtc cgt gta aca aag aag agt gaa gtc 1832 
Lys Gly Phe Asn lie Pro Ala Val Arg Val Thr Lys Lys Ser Glu Val 
580 585 , 590 595 

cgt gee gee ate aag aag atg etc gag act cca ggg cca tac ttg ttg 1880 
Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro Tyr Leu Leu 
600 605 610 

gat ate ate gtc ccg cae cag gag cat gtg ctg cet atg ate cca att 1928 
Asp He He Val Pro His Gin Glu His Val Leu Pro Met He Pro He 
615 620 625 

ggg ggc gea ttc aag gae atg ate ctg gat ggt gat ggc agg act gtg 1976 
Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly Arg Thr Val 
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630 635 640 

tat taatctataa tctgtatgtt ggcaaagcac cagcccggcc tatgtttgac 2029 
Tyr 

ctgaatgacc cataaagagt ggtatgccta tgatgtttgt atgtgctcta tcaataacta 2089 
aggtgtcaac tatgaaccat atgctcttct gttttacttg tttgatgtgc ttggcatggt 2149 
aatcctaatt agcttcctgc tgtctaggtt tgtagtgtgt tgttttctgt aggcatatgc 2209 
atcacaagat atcatgtaag tttcttgtcc tacatatcaa taataagaga ataaagtact 2269 
tctatgtaaa aaaaaaaaaa aaaaa 2294 



<210> 8 
<211> 644 
<212> PRT 

<213> Oryza sativa var. kinmaze 
<400> 8 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 

15 10 15 . 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 
20 25 30 

Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser 

9 5 ffiliE# 2003-302 2 788 
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40 



—095721 
45 



Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 

50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 
85 90 95 

Ser Met Glu lie His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn 
100 105 110 

His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 

115 120 125 

Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 
130 135 140 

Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 
145 . 150 155 160 

Val Pro Met Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly 
165 170 175 

Thr Asp Ala Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser lie 
180 185 190 
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Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp lie Pro Arg Val 
195 200 205 

lie Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 
210 215 220 

Leu Val Asp He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val 

225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 
245 250 255 

Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 
260 265 270 

Ser Arg Arg Pro lie Leu Tyr Val Gly Gly Gly Gys Ser Ala Ser Gly 
275 280 285 

Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 

290 295 300 

Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 
305 310 315 320 

Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 
325 330 335 

Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 
340 345 350 
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Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys lie Val His He 
355 360 365 

Asp He Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 
370 375 380 

He Cys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 
385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 

405 410 415 

Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 
420 425 430 

Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 
435 440 445 

Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 
450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 

465 470 475 480 

Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 
485 490 495 



Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp 
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500 



505 



510 



Gly Ser Phe Leu Met Asn He Gin Glu Leu Ala Leu lie Arg lie Glu 

515 520 525 



Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 
530 535 540 



Val Val Gin Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 
545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 
565 570 575 

Thr He Ala Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys 

580 585 590 

Ser Glu Val Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro 
595 600 605 

Tyr Leu Leu Asp He He Val Pro His Gin Glu His Val Leu Pro Met 
610 615 620 

He Pro He Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 
625 630 635 640 



Arg Thr Val Tyr 
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<210>'9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

gctctgctac aacagagcac a 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

agtcctgcca tcaccatcca g 

<210> 11 
<211> 19 

<212> DNA 

<213> Artificial Sequence 

10 0 



21 



21 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

ctgggacacc tcgatgaat 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence zpriner 
<400> 12 

caacaaacca gcgcaattcg tcacc 

<210> 13 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 13 



^^#2 0 0 2 — 0 9 5 7 2 1 

catcaccaac cacctctt 



<210> 14 
<?11> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

aactgggata ccagtcagct c 

<210> 15 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 15 

tgtgcttggt gatgga 

<210> 16 
<211> 22 



#2 002 — 095721 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 

tcaaggacat gatcctggat gg 

<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 17 

cagcgacgtg ttcgccta 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 



#2 002 — 09572 

<400> 18 

ccaccgacat agagaatc 

<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

acacggactg caggaata 

<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 20 

ttacaaggcg aatagggc 



^^#2 002-095721 

<210> 21 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 21 

gcatcttctt gatggcg 



<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 22 

atgcatggca cggtgtac 



<210> 23 
<211> 17 
<212> DNA 

<213> Artificial Sequence 



#2002 — 095721 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 23 

gattgcctca cctttcg 

<210> 24 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 24 

aggtgtcaca gttgttg 

<210> 25 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 25 

agaggtggtt ggtgatg 



#2.0 0 2 — 0 9 5 7 2 



<210> 26 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 26 

gctttgccaa catacag 

<210> 27 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 27 

cagcccaaat cccattg 



<210> 28 
<211> 18 
<212> DNA 



2002—095721 



<213> Artificial Sequence 
<220> 

<223> f)escription of Artificial Sequence: primer 
<400> 28 

atgtaccctg gtagattc 18 



<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<220> 

<221> variation 

<222> 15 

<223> n represents a, c, g or t 
<400> 29 

gtttygctay ccggngg 17 



<210> 30 
<211> 19 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 30 

ggaaacagct atgaccatg 

<210> 31 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 31 

ccgggagctg catgtgtcag agg 

<210> 32 
<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



10 9 
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<400> 32 

gggctggcaa gccacgtttg gtg 

<210> 33 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 33 

ccccagccgc atgatcggca ccgacgcctt 

<210> 34 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 34 

cggtgccgat catgcggctg gggacct 
[0 16 6] 
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[0 16 7] 

iB^J#-^2 9 K:;fel*t5lli 5#SCDnld:a, c, gXttt S:^bTV^S. 

So 

[02B] 

C02C] 

[EI 2D] 

[@3] 
[04] 

Sr^^CDbispyr ibac-sodiumtcM"^ -5 ^^tt S „ 
[®5] 

Ga^j^CDbispyr ibac-sodiumlC^-r S ?:a^'r#'ffi^T?^ S o 
[EI 6] 

Vg^^CDbispyr ibac-sodiumlC^y-r ^^"t^'ISa"?? & S „ 
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[07] 

^-ffit^cCDbispyr ibac-sodiumlC^f S ^^ffi Sra^t" #ffiST' & S , 
[08] 

iff ffil^ODchlorsulf urontCjl«f -r -5 ^m't^^^'V^ S o 

[09] 

[010] 

Sr^^ CD chlorsulfuronJC^ -r <i> ^^ffi & :mt-#ffi0 . 
[011] 

Ga^^® chlorsulf urontcM-f- S i^^ffi&a^-t^f ffi01? & S o 
[012] 

Vg^^ODchlorsulf uron{C^-r -5 ^^14 ^a^t" #'140"^ ^ S - 
[013] 

[014] 

[01 5] 

HF^MALS^r >7li^S:&t?^MMALS^ >7liy^lCfelt<Sbispyribac-sodiumlC 
^t*'5!^^ffiS:atf#tt0T'feSo 
[016] 

HF^MALS^t yA^MM^i^M&LS^ >Ai^^lCfel-j-§chlorsulfurontC^-f- 
[01 7] 

S^^MALS ^ > A iJ7 ^:g:t)^^MMALS^ > A ^ ^tC § imazaquinlC^-^ S ^ 
^ftS:at-r#'[±0T'fe5. 
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[01 8 A] 

o 

[01 8B] 
[019 A] 
[019 5] 

0i9A©i^^7?^y, sr^m^^(D^^^cmii<D^mmm n ^-i^mcdna i © 

[01 9 C] 

0 1 9 B <Z)i^^l?fe U > Sr^mm^<D%±Mcmk<Dl&&mmi:L^nmcJ)M 1 <D 
mSBB^J Sriti^ U fe0^«> s o 
[02 0] 

G1643T (W548L) ^MS:tJ^G1880T (S627I) ^M&^tl^n#.mi?^-r^ALS cD 
NACD-^^i:rtlS:#4#'t-SpGEX 2T®#ig:;^^&a^bfe0-e^S, :^Wl±^^-r 

rx^jf u::^^'«^M^&^"f- 
[02 1] 

C512A (P171H) W^mMm}^ArJ^C5Uk (R172S) ggMDNAm^i^SSl&^&^b:^ 
[02 2] 

C512A (P171H) mmMC5Uk (R172S) ^M^^tl^tl#M-e^t*SALS cDNA 
[02 3] 

C512A(P171H)/C514A(R172S) Sr^f SDNAtf;t<^)#a§:J^^5:atbfe0'efeS, 5^ 
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[@24] 

P171H/W548LigMMALS cDNA:S.t>'P171H/S627I^^MALS cDNA®-^^ 
[EI 2 5] 

P171H/W548L/S627I^MMALS cDNACD-^^il 3 ^X&'fi^i^t- SpGEX 2T<D#ig:&^ 
[02 6] 

1. ^,i^MMALSite^?b^=l- F-rS^MMALS^ >/\°^^<Z)bispyribac-sodiiim{C 
>l5f S ^^ffi & S^feMALS ^ > 7^? M Jtf? b 0 <5 . 

[®2 7] 

2. ^^MM:&tJf3^^MMALS3a^-?*<n- F-tS^MMALS^r :y7^^^®bispyr 
ibac-sodiumtC^ -t S ^^ffi ^ SFttM il i:tsic b ® T' & S □ 
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1 A] 



0® 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Mid 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R MutGDlt 

P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 



1 MATTAAAAAAALSAMTAiaGRKNHQF^HVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 60 

1 MATTAAAAAAALSAAATAKTGRKNHQRHHVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 60 

1 MATTAAAAAAALSAAATAKTGRKNHQRHHVLPARGRVGAAAVRCSAYSPVTPPSPAPPAT 60 

1 MATTAAAAAAALSAAATACTGRKNHQRHHVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 60 

1 MATTAAAAAAALSAAATACTGRKNHQRHHVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 60 

61 PLRPWGPAEPRKGADILVEALERCGVSDVFAYPGGASMEIHQALTRSPVITNHLFRHEQG 120 

61 PLRPW6PAEPRK6ADILVEALERCGVSDVFAYPG6ASMEIHQALTRSPVITNHLFRHEQ6 120 

61 PLRPWGPAEPRKGADILVEALERCGVSDVFAYPGGASMEIHQALTRSPVrTNHLFRHEQG 120 

61 PUy^GPAEPRKGADILVEALERCGVSDVFAYPGGASMEIHQALTRSPVITNHLFRHEQG 120 

61 PLRPWGPAEPRKGADILVEALERCGVSDVFAYPGGASMEIHQALTRSPVUNHLFRHEQG 120 

121 EAFAAS6YARASGRV6VCVATSGP6ATNLVSAUDALLDSVPMVAITGQVPRRMIGTDAF 1^0 

121 EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVATTGQVHSRMIGTDAF 180 

121 EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVATTGQVHRRMIGTDAF 180 

121 EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVATTGQVHRRMIGTDAF 180 

121 EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVATTGQVHRRMIGTDAF 180 

181 QETPIVEVTRSrnaHNYLVLDVEDIPRVIQEAFFLASSGRPGPVLWIPKDIQ(»MAVP^ 240 

181 QETPIVEVmiTKHNYLVLDVEDIPRVIQEAFFLASSGRPGPVLVDIPKDIQQQMAVPV 240 

181 QETPIVEVTRSITKHNYLVLDVEDIPRVIQEAFFLASSGRPGPVLVDIPKDIQQQMAVPV 240 

181 QETPIVEVTRSITKHNYLVLDVEDIPRVIQEAFFLASSGRPGPVLVDIPKDIQQQM^ 240 

181 QETPIVEVTRSnXHNYLVLDVEDIPRVIQEAFFLASSGRPGPVLVDIPKDIQQQMAVPV 240 

241 WDTSMNLPGYIARLPKPPATELLEQVLRLVGESRRPILYVGG6CSASGDELRWFVELTGI 300 

241 WDTSMNLPGYIARLPKPPATELLEQVLRLVGESRRPILYVGG6CSASGDELRWFVELTGI 300 

241 WDTSMNLPGYIARLPKPPATELLEQVLRLVGESRRPILYVGGGCSASGDELRWFVELTGI 300 

241 WDTSfiWLPGYlARLPKPPATELLEQVLRLVGESRRPILYVGGGCSASGDELRWFVELTGI 300 

241 WDTSWILPGYIARLPKPPATELLEQVLRLV6ESRRPILYVGG6CSASGDELRWFVELTGI 300 

301 PVTTTIiflGLGNFPSDDPLSLRMLGMHGTWANYAVDKADLLLAFGVRFDD^ 360 

301 PVTTTIJ4GLGMFPSDDPLSLlWLGMHGTWANYAVDKADLLLAFGVRFDDR\n'G 360 

301 PmTLMGLGMFPSDDPLSLRMLGMHGTVYANYAVDKADLLLAFGVRFDDRVTGiaE^ 360 

301 P\mTLMGL6NFPSDDPLSLRML6MHGTVYANYAVDKADLLLAFGVRFDDRVTGKIEAFA 360 

301 pynTTLMGLGNFPSDDPLSLRMLGMHGTVYANYAVDICADLLLAFGVRFDDRVTGKIEAFA 360 

361 SRAiaVHIDIDPAEI6KflKQPHVSICADViaJ\LQGLNALLQQSTTia3S 420 

361 SRAIOVHIDIDPAEIGIOflCQPHVSICADVKULQGLNALLQQSTTKT^ 420 

361 SRAiaWIIDIDPAEIGKMCQPHVSICADVWJVLQGLMALLQQSR 420 

361 SRAiaVHIDIDPAEIGKWCQPHVSICADVKLALQGLNALLQftSlWSSDFSAW 420 

361 SRAIOVHIDIDPAEIGKNKQPHVSICADVKULQGLNALLQQSTTXTSSDFS^ 420 

421 QKREFPLGYKTFGEEIPPQYAIQVLDELTKGEAIlATGVGQHCjyiWAAQYYT^^^ 480 

421 QKREFPLGYKTFGEEIPPQYAIQVLDELTKGEAIIATGVGQHQJ^AAQYTIWPRQWLS 480 

421 QKREFPLGYKTFGEEIPPQYAIQVLDELTKGEAlIATGVGQHCyfllilAAQYYTYKRPRQWLS 480 

421 QKREFPLGYKTFGEEIPPQYAIQVLDELTK6EAIIATGVGQHQNWAAQYYTYKRPRQWLS 480 

421 QKREFPLGYKTFGEEIPPQYAIQVLDELTKGEAIIATGV6QHQMWAAQYYTYKRPRQWLS 480 

481 SAGLGAMGF6LPAAA6ASVANP6VTVVDIDGD6SFLMNIQELALIRIENLPVICVMVLNNQ 540 
481 SAGLGAMGFGLPAAAGASVANP6>rrWDIDGDGSFLMNIQELALIRIENLPVflCVM^ 540 
481 SAGLGAMGFGLPAAAGASVANPGVmDIDGDGSFUWIQELALIRIENLPVKVm 540 
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[^1 B] 

P/S Mutant 481 SAGLGAMGFGLPAAAGASVANPGVTVVDIDGDGSFU^QELALmENLPVi^^ 540 

P/S/W Mutant 481 SAGL6/WGFGLPAM6ASVANPGVTVVDIDGDGSFIJWI^IIQEULmENLPV^^ 540 

VHld 541 HLC»4WQWreDRFYKANRAmrYL6NPECESEIYPDFVTTAKGFNIPAWVrK^ 600 

P/R Mutant 541 HLGMVVQWEDRFYKANIWfrYLGNPECESEIYPDFVmKGFNIPAWVTKIGEW^ 600 

P/W Mutant 541 HLGMWQLEDRFYKAhlRAHTTLGNPECESErYPDFVmKGFNIPAYRVTKKSEV^^ 600 

P/S Mutant 541 HLGMWQWEDRFYKANRAHTYLGNPECESEIYPOFVTIAKGFNIPAVRVTKfGEV^ 600 

P/S/W Mutant 541 HLGMWQLEDRFYKANRAHTYLGNPECESEIYPDFVllJMCGFNIPAVR\n^ 600. 

mid 601 KMLETPGPYLLDHVPHQEHVLPMIPSGGAFKDMILDGDGRTVY 644 

P/R Mutant 601 KMLETP6PYLLDIIVPHQEHVLPMIPSGGAFKDMILDGDGRTVY 644 

P/W Mutant 601 KMLETPGPYLLDIIVPHQEHVLPMIPSGGAFKDMILDGDGRTVY 644 

P/S Mutant 601 KMLETPGPYLLDIIVPHQEHVLPMIPIGGAFKDMILDGDGRTVY 644 

P/S/W Mutant 601 KMLETPGPYLLDIIVPHQEHVLPMIPIGGAFICDMILDGDGRTVY 644 
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[02 A] 



Wild 

P/R Mutation 
9A^ Wutotior. 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Wutotlon 
P/S Mutation 
P/VII/S Mutation 



Wild 

f>/R Mutotior 
P/IV Mutotior 
P/S Mutotior 
P/n/S Mutation 



Wild 

P/R Mutaticin 
P/W Mutation 
P/S Mutotion 
P/W*^ Mutation 



Wild 

P/R Mutation 
P/ff Mutation 
P/S Mutation 
P/W/S Mutation 



Wild . 
P/R Nutation 
P/ff Nutation 
P/S Nutation 
P/V%/S Mutation 



Wild 

P/R Mutotion 
P/W Nutation 
P/5 Nutation 
P/n/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutotion 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutotion 
P/S Nutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 



1 CCCAAACCCACAAACCCTCGCCGCCGCCGCCGCCGCCACCACCCACCATGGC-ACGACCG 60 

1 CCCAAACCC^GAMCCCrCCCCGCCGCCGCCGCCGCCACCACCCACCATGGC'ACGACCG 60 

1 CCCAAACCCAGAMCCCrCGCCGCCGCCGCCGCCGCCACCACCCACCATGGC-ACCACCG 60 

1 CCCAAACCCAGAAACCCTCCCCGCCGCCGCC6CCGCCACCACCCACCAT6GC"ACGACCG 60 

1 CC<:AAACCCA6AAACCCTCGCCGCCGCCGCCGCC<K:aCCACCCACC:ATGGC"ACGACCG 60 

61 CCGCGaCGCGGCCGCCGCCaGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAACAACC 120 

61 CCGCGCCCGCGGCCGCCGCCaGTCCCCCGCCGCGACGGCCMGACCGGCCC-AACAACC 120 

61 CCGCGGCCGCGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACC 120 

61 CCGCCGCCGCGGCCGCCGCCaGTCCGCCGCCGCGACGGCCAAGACCCGCCGTAACAACC 120 

61 CCGCGGCCGCGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCMGACCGGCCCTAMJAACC 120 

121 ACCAGCGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGGTGa 180 

121 ACCAGCGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGCrGCT 180 

121 ACCAGCGACACCACGTCCnCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGCrGa 180 

121 ACCAGCGACACCACGTCCTTCCCGaCGAGGCCGGGTGGGGGCGGCGGCGGTCAGCrGCT 180 

121 ACCA6CGACACGkCGTCCTTCCCGCTCGAG6CCG6GrG6CGGC66CGCCSnCAGGTGa 180 

181 CGGC66T6TCCCC6GTCACCCCGCCGTCCCCGGCGCCGCCGGCCACGCCGCTCCGGCCGT 210 

1 Ri ^(x^CJ^^m^cc.cf.c^c^cccc^c^!^CJ^^^^^ 240 

181 CGGCGG 1 6 1 CCCCGG I CACCCCGCCG ICCCCGGCGCCGCCGGCCACGCCGC I CCGGCCG I 240 

181 rQCiCjc>^^ccxcjssAXCMCcr,ccjr^^^ 240 

181 CWCGGTGTCCCCGin^CAtCCCGCCCTCaCGGCGCCGCCGGCCACGCCGCTCGGCCCGT 240 

241 GGGGGCCGGCCGAQCCCCCCAAGGGCGCGGACATCaCGTGGAGGCGCTGGAGCGGTGCG 300 

241 GGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATCCTCGTGGAGGCGCTGGAGCGGTGCG 300 

241 6GG6GCCGGCCGA6CCCCGCAAGGGCGCG6ACATCCTC6TG6AG6CGCTGGAGCGGTGCG 3^ 

241 GG66GCC6GCC6AGCCCC6CAAGGGC6C«iACATCCTC6T66AGGCGC"GGAGCGGTGCG 300 

241 GGGGGCCGGCCGAGCCCCeOVAGGGCKCSGACATCCTCGTGGAGGCGCTGGAGCGinWG 300 

301 6C6TCAGCGACGTTnTCGCCrACCCGGGCGGC6CGTCC:ATG6AGATCCACCAGGCG<^ 360 

301 GCGTCAGCGACGTGnCGCCTACCCGGGCGGCGCGTCCATGGAGATCCACCAGGCGCTGA 360 

301 GCGTCAGCGACGTGTTCGCCTACCCGGGCGGCGCGTCCAlGGAGArCCACCAGGCGCIGA sm 

301 GCGTCAGCGACGTGTTCGCCrACCCGGGCGGCGCGrTCCATGGAGATCCACCAGGCGCTGA 360 

301 6C6TCAGCGACGTGTTCGCaACCCQGGCGGCGCGICLAItGAGAICCACLAfi«.GCTCiA 360 

361 CGCGaCCCCGijrCATCACCAACCACCTaTCCGCCACGAGCAGGGCCAGGCGTTCGCGG 420 

361 CGCGCTCCCCGGTCATCACCAACCACCTaTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 420 

361 CGCGCTCCCCGGTCATCACaACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 420 

361 CGCGCTCCCCGGTCATCACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 420 

361 CGCGCTCCCCGGTCATCACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 420 



421 CGTCCGGGTACGCGCGCGCGTCCGQCCGCGTCGCGGTaGCGTCGCCACCTCCGGCCCCG 480 

421 C(irCCGGGTAC€CGCGCGCGTCC6i3CC6CGTC6GGOTaGCfirCGCCACCTCC{36CrrCG 480 

421 CGTCCGGGIACGCGCGCGC^ILtfiGCCGLXjTaiGGGTaGCOTCGCCACCTCCG&CCa 480 

421 CGTCCGGGTACGCGCGrGCGTrrGGCCGOTrCGGGGTaGCGTCGCCACCTCCGGCCCCG 480 

4;dl CGTCCGGGTACGCGCGCGCGTCCGGCCGCCrCGGGGraGCCTCGCCACCTCCGGGCCCG 480 



481 GGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGaCGACTCCCTCCCGATGGTCG 540 

481 GCGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGaGCTCGACTCCGTGCCGATGGTCG 540 

481 GGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGaGaCGACTCCOTOCCGATGGTCG 540 

481 GG6CAACCAACCTCGTGTCC6CGCTCGCCCACGCGCT6CTCGACTCCGTCCCGATGGTC6 540 

481 GGGCAACCAACCTCGTGTCCGCCCrCGCCGACGCGCTGCTCGACTCCCrCCCGATGGTCG 540 

541 CCATCACGGGCaGGTCCCCCGCCGCATGATCGGCACCGACGCCTTCCAGGAGACGCCCA 600 

541 CCATCACGGGCCAGGTCCACAGCCGCATGATCGGCACCGACGCCTTCCACKAGACGCCCA 600 

541 CCATCACGGGCCAGCTCCACCGCCGCAT6ATCGGCACCGACGCCTTCCAG6AGACGCCCA 600 

541 CCATCACGGGCCAGGTCCACCGCCGOVTGATCGGCACCGACGCCTTCCAQGAGACCKrCCA 600 

541 CCATCACGGGCaG6TCO^CCGCCGCATGATCGGCACC6ACSCCTTCa<aAGAC6CC^ 600 

601 TAGTCGAGGTCACCCGCrCCATCACCAAGCACAATTACCTTCTCCTTCATGTGGAGGACA 660 

601 TAGTCGAGGTacCCGCTCCATCACCAAGCACAATTACCTTGTCCTTGATGTGGAGGACA 660 

601 TAGTCGAGGTCACCCGCTCmGVCCAAGCACAAmCCTTGrcmGATGTGGAGGA^ 660 



ffi|iE# 2003-3022788 



2002—095721 



[®2B] 



P/b KutOtlon edl lAGlCliACAieALLCGCICCAlCACCAA&CACAAIIACCllOlCCllGAlGIGGAGGACA 
P/W/S Vutation 6M. TAGTCGAfiCTCACCCGCTCO^TCACCAACCACAAmCCrrCTCCTTOVTG^ 



660 



mid 661 TCCCCCGCiSTCATACAGGAAGCCl ICI KCKCCGTCCrCGGGCCGTCaGGCCCOCTGC 720 

P/R JtuUiLion 661 TCCCCCGCGXaTACAGGAAGCC I ICI ICCTCGCffrCCTCGGGCCCTCCTGGCCCGGTGC 720 

P/V! Kutaticn 661 TOCCCGCGTUTACAGGAAGCCnCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGC 720 

P/5 Mil ol inn 661 TCCCCCGCOTCATACAG6AAGCaTCTTCCTCCCCTCCTCGG6CCCTCa€GCCCGGT6C 770 

P/W/S Mutation 6» TCCCCCGCOTCATACAGGAAGCCTTCTTCCTCGCGTCCTCGGGCCCrOTGGCCCGGTG 720 

Wild . 721 TGGTCGACATCCCCAAGGACATCGVGCAGCAGATGGCC6TGCCG<nrrGG6ACACaCGA 780 

P/R Mutoticn 721 TGGTCGACATCCCCAAG6ACATCCAGCAGCAGATGGCC6TGCCGGTCTGGGACACCTC6A 780 

P/W Mutation 721 T6GTCGACATCCCCAAG6ACATCCAGCAGCA6AT6GCCGTGCCG6TCTGG6ACACCTCGA 780 

P/S Mutcrtrion 721 TGGTCGACATCCCCAAGGACATXCAGCAGCAGATGGCCGTGCCGGTCTGCGACACCTCGA 780 

P/W/S Mutation 721 TGGTCGACATCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCQGTCTGCGACACaCGA 780 

Wild 781 TGAATCTACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAAmCTTCAGC 840 

P/R MutoLlun 781 TGflATaACaGGGTACATCGilACGCCTGCCCAAGCCACCCGCIWCAGAAmaTGAGC 840 

P/W Mutfltion 781 TGAATaACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAATTGCTTGAGC 840 

P/5 MulpLion 781 TGAATCTACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAATTGCTTCrAGC 840 

P/W/S Mutation 781 TGAATaACCAGGGTACATCGCACGCCTGCCCAAGCOVCCCGCGACAGAATreaTGAGC 810 

Wild 841 AG£rrmGCGTrrG(nTGGrGAGTfACGGC6CfCGATTCT(rATGTCG6TG^G6CTGCT 900 

P/R Mutation 841 AQGTCTTGCGTCrG€TTGGC6ACTCACGGCGCCCGATTCTC"AT6rCG6TGOTG€CT€CT 900 

P/W MutOtion 841 AGGTCTTGCGTCTGGTTG6CGACTCACG6C6CCCGATTCTC"AT6TCG6TGGTG6Cr6CT • 900 

P/S Mutation 841 AC»TLTT<iCJjlCTGGTT«GC6AOTCACGGCGtCC(iATTCTC~ATGTC(&TG<iTGGOT 900 

P/W/S Mutation 841 AGGTCTTGCGTCrG<nTG6CGAGT(y^G6CGCCCGATrCTC"ATGTC6GTGGrr66CrGCT 900 

Wild 901 CnJCATCTGGTGACGAATTGCGCTGGmGTTGAGaGACTGGTATXCCAGTTACAACCA 960 

P/R Mutation 901 CTCUTCTGCTCACGAATTCCGCTGGTTrGTTGAGCTGACTGGTATCCCAGTTACAACCA 960 

P/W Mutation 901 CTGCATCTGGTGACGAATTGCGCTGGTTTGTTGAGaGACTGGTATCCCAGTTACAACCA 960 

P/S Mitatton 901 CrCCATCTGGTGACGAATTGCGaGGmGTTCAGaGAaGGTATCCCAGTTACAACCA 960 

P/W/S MiitoHon 901 CrGCATCTgGTGACGAATrGCGCrG g l I IGI lii A6aGACr<i6TATCCA6TTACAACCA 960 

Wild 961 CTaGATGGGCCrCGGCAATTTCCCCAGT6AC6ACCC(jl IGICCCnGCGCATCCrTGGGA 10Z0 

P/R Mutation 961 CTCTGATGGGCCTCGGCAATITCCCCAGTGACCACCCm-GTCCr-GrGCATGa^ -070 

P/W Mutation 961 aCTGATGGGCCTCGGCAATrrCCCCAGTGACCACCCGrTGTCCCTJCGCATCCTTGGGA 1020 

P/S Mutation 961 CTCTGATGGGCCTCGGCAAmCCCCAGTGACCACCCGrrGTCCCnSCGCATGCTTGGGA 1020 

P/W/S MutoHon 9bl aXimTGGGCCTCGGCAAmCCCCAGl^CGAaCGrrGTCCC^CGCATGCTTGGGA 1020 

4i4H» 1 4i«i»*4«« « ili^ *»%>»«« it> «i««4i4>** 4ti»««4>* 4i4t4M»«i|t« 



Wild 1021 TGCATXKCACGGTGTACGCAAAmTGCCGTGGATAAGGCTGACC'GTTGCrrGCCTTTG 

P/R Mutation 1021 TGCATXXCACGCTGTACGOWVATOTGCCGTGCATAAGOTGACCTGTTGCTTGCG^^ 

P/W Mutation 1021 TGCATGCC^CGGTGTACGCAAAmTGCCGTGCATAAGGCrGACCTGTTGCTTGCGTTTG 

P/S I4utation 1021 TGCATGGCACGGTGTACGCAAATTATGCCGTGGATAAGGaGACCTGTTGCTrGCGTTTG 

P/W/S Mutation 1021 TCCATGGCACGGTGTACGCAAATOTGCCGrGGATAAGGaGACCTGnGCTTGCGTT^^ 



1080 



Wild 1081 (jTGTGCGCmGATGATCGTGTOVaGGGAAAATTGAGGCTTrrGCAAGCAGGGCCAAGA 1140 

P/R Mutation 1081 GrCTGCGGmCATGATCGTGTGAaGGGAAAATrGAGGCrrnrGCAAGCAGGGCCAAGA 1140 

P/W |/&itation 1081 OTGTGCGGTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCAAGA 1140 

P/S Mutation 1081 CTCrGCGGmGATGATCGTGTGACAGGGAAAATTGAGGCrTTTGCAAGC^GGGCC^ 1140 

P/W/S MutOtion 1081 tnxrTGCGGmGATGATCGTGTGACAGGGAAAAmAGGCTmGCAAGCAGGGC^ 1140 

Wild 1141 TTCTGCACATTGACATTGATCCAGCAGAGATTCGAAAGAACAAGCAACCACATGTG^ IZeO 

P/R Mutation 1141 TTXn'GCACAnGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAACCACATGTGTCAA 1280 

P/W Mutation 1141 TTGTGCACATTGACATTGATCCAGCAGAGATrGGAAAGAACAAGCAACUCATGTGTCAA IZeO 

P/5 Mutation 1141 TTGTGCACATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAACCACATGTGTCAA 1200 

P/W/S Mutation 1141 TTCTGCACATTCACATTGATCCACaU^CATTGGAAAGAACAAGCAACCACAT^ 1200 



Wild 1201 mGCGCAGATGTTAAGaTGCmACAGGGCTTGAATarrcrGCTACAACAGAGCACAA 1260 

P/R Mutation 1201 mGCGCAaATGTTAAGCTTGCTmCAGGGCTTGAATGaCTGCTACAACAGAGCACA^ 1260 

P/W Mutation 1201 TTTGCGCAGATGTTAAGCTTGCmACAGGGCTTGAATGacrGCTACAACAGAGCACAA 1260 

P/5 MutOtion 1201 mGCGCAGATGTTAAGmGCTTTACAGGGCTTGAATGaaGCTACAACAGAGCACAA 1260 

P/W/S Mutation 1201 TnGCGCAGATGTTAAGCrTGCmACACGGCTTGAATGCTCrGCTACAACAGAGCACAA 1260 

**** **4 4ci»* 41*4 «4e«4 Mi * «t4ii|i* 4t»**«* •«**4"t' ****** ^i** 



Wild 

P/R Mutation 



12G1 CAAAGACAAGnCTGATTITAGTGCATGGCACAATGAGTT^^ 

1261 CAAAGACAASTTCTGATTmGTGCATGGCACAATXaAGTTCGACCAGCAGAAGAGGCAGT 



1320 
1320 
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PyW yutation 1261 CAAAGACAACnrTGATmAfiTGCATGGCACAATGAGTTGW 1320 
P/S Mutation 1261 CMAGACMCrrTaGATmA6TG(:AT€GCACAAT<iA(nTeGAC<^^ X320 
P/W/S Mutation 1261 CAAAGACAACrraCATTTOCTGCATCGWCAATGWnTeGACC^ I32» 



P/R Mutation 
P/V/ Mutation 
P/S Mutation 
PyU/S MutoHcm 



P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S MUtotton 



1321 TTCaCTGGGGTACAAAACrmGGTGAWSAGATCCCACCGOUTATa 13S0 

1321 TCaCTGGGGTACMMaTTTGGTGMGAGATCCCACCGCAATATGCCATTCACGTCC 13S0 

1321 TTCaCTGGGGTACMAACrmGGTGAAGAGATCCCACCGCAATATGCCATTCAGGTGC 13«0 

1321 TUaaGGGGTACMMCrmGOTCAAGAGATCCCACCGCAATATCCCATTCACGTlGC 13«0 

1321 TTCCTCTGGGGTACAAAACTlTrGOTGAACAGATCCCACCGCAATATGCCATTCACGTO 13a0 

1381 TGGATGAGCTGACGAAAGGTGAGGCAATCATCGCTAaGGrCTTGGGCAGCACCACATGT M40 

1381 TGGATGAGCTGACGAAAGGTGAGGCAATCATCGCTACTGffreTTGGGCAGCACCACATGT 1440 

1381 TGGATGAGCTGACGAMGGTGAGGCAATCATCQCTAaGGTGTTGGGCAGCACCACATGT X440 

138L TGGATGAGaGACGAAAGGTGAGGCAATOn'CGCTACTGGTGTrGGGCAGCACCAfiAm 1440 

1381 TGGATGAGaGACGAAAGGTGACGCAATaTCGCTAaGCrmGGGCASCACCAIiAT^ 1440 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/n/S Miitot-inn 



P/R Mutation 
P/n Mutation 
P/S Mutation 
P/K/S Mutation 



Wild 

P/R Mutation 
P/W Mutotion 
P/S Mutation 
P/n/S Muitaticn 



1441 GGGCGGCACAATATTACACaACAAGCG^CACGGCAGTGGa GTCTTC SGCTGGrCTGG 1500 

1441 CGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGaGTCTTCGGCrGGTCTCC 1500 

1441 C'C^ccGCKiJirArrArt^cni^AiiiiG^ i5fi0 

1441 GGGCGGO^CAATATTACACaACAAfiCGgCCACGGCAGTGGCTgrCITCBGaWCTGG 1500 

1441 GGGrjGGrArAATATTAWCaACAAfiCGGrfAtfGCAGTGGrrGTmrGGCTCa^ 1500 

1501 GCGCAATGGCAmGGGCTGCCTGCTGCACCTGGTGCrrCrGTGGCTAACCCAQGTGTCA 1560 

1S01 GCGCAATGGGAmGGGCTGCaGCTGCAGCTCGTGCTTCTGTGGaAACCCASGTGTCA 1560 

1501 CiCCiLAAIXMAI I ItiUiCIGLCIbCIGCAGCIGCzlGCl ICIGlGijCIAALCiACiGIGICA 1560 

1501 GCfiCAATGGGAmGtaCTGCCTGCTGCAGCTGGTGCTTCTGTGOTAACCCAGGT^ 1560 

1S0L GCGCAATGGGAmGGGCTGCaGCTGUGCreGTGCTTCTGTGGaAACCCASGTGTCA 1560 

1561 CAGTTGnGATATTGATGGGGATGGTAGCTTCaCATGAACATTCAGGAGnXlGCATT^ 1620 

1561 CAGTTGTTGATATTGATGGGGATGCTAGCTTCaCATGAACATTCAGGAGCTGGCATTGA 1620 

1561 CAGnGnGATATTGATGGGGATGGTAGCTTCaCATGAACATTCAGGAGCTGGCATTGA 1620 

1561 CAGnGTTGATArrGATGGGGATGGTAGCTTCCTCATGAACOTrCAGGAGCTGGCATTGA 1620 

1561 CAGTTCTTGATATTGATGGGGATGGTAGCTTCaCATGAAaTTCAGGACCTGGaTTGA 1620 



mid 

P/R Mutation 
P/W Mincxticn 
P/S Mutation 
P/W/S rAitotion 



1621 TCCGCATTGAGAACOXCCTIGTGAAGGTGATGGTGTTGAACAACCAACATTTGGGTATGG 1680 

1621 TCCGCATTGACAACCTCCCTGTGAAGCTGATGGTGTTGAACAACCAACATTTGGGTATGG 16S0 

1621 TCCGCATTGAGAACCTCCCrGTGAAGGTGATGGTarrGAACAACCAAamGGCrATGG 1680 

1621 TCCGCATTGAGAACCTCCCrGTGAAGGTGATQGTGTTGAACAACCAA(:ATTTGGOT*ATGG 1680 

16?1 TCCGCATTGAGAACCTtCCniTGAAGGTGATGGTCTTGAACAACCAACAnTGGGTATGG 1680 



Wild 1681 TGGTGCAATGGGAGGATAGGTTTTACAAGGCGAATAGGGCGCATACATACTTGGGCAACC 1740 

P/R Muration 1681 TGGTGCAATGGGAGGATAGCnTTTACAAGGCGAATAGGGCuCATACATACTTGGGCAACC 1740 

P/W Huration 1681 l(,(,IG(:AAT~GGAGGATA«»TrTTACAAGCCGAATAGGGCGCATACATACTTGGG(^ 1740 

P/S MuuiLiori 1681 TGGTGCAATGGGAGGATAGGmTACAAGGCGAATAGGGCGCATACATAnTGGGCAACC 1740 

P/W/S Mutation 1681 TGGTGCAATT6GAG6ATA6GTTTTACAAGGCGAATAGGGCGCATACATACTTGGGCAACC 1740 

Wild 1741 r(HaATGTGAGAGCGAGATATATCCAGATTTTGTGACrATTGCTAAG6GGTTCflA"ATTC 1800 

P/R Mutation 1741 CGGAATGT6AGAGC6A6ATATATCCAGATTnr6TGACTATTGCTAAG6GGTTCAA_ATTC 1800 

P/W Mutation 1741 CGGAATGTGAGAGCGACATATATCCAGATTTTGTGACTATTGCTAAGGGCTTCAA ATTC 1800 

P/S MuraUcvi 1741 CGGAATGTGAGAGCGAGATATATCCAGATnTGTGACTATTGCrAAGGGGTTCAATATTC 

P/W/S Mutation 1741 CGGAATGTGAGAGCGAGATATATCCAGATTnrGTGACTATrGCTAAGGGGTTCAATATTC 

Wild 1801 CIGUGICCGIGIAAUUUGAAGAGlGAAGra'GTGCCGtCATtAACAAGATGtTCGAGA 

P/R Mu^-aiion 1801 CTGCAGTCCGTGTAACAAAGAAGAGTGAACTCCGTGCCGCCATCAAGAAGATGCTCGAGA 

P/W Mutation 1801 CTGCAGTCCOTCTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCAAGAAGATGCTCGAGA 

P/S Mutation 1B01 CTGCACTCCGTGTAACAAAGAAGAGTGAAGrCCGTGCCGCCATCAAGAAGATGCTCGAGA 

P/W/S Mutation 1801 CTGCAGTCCGTGTAACAAAGAAGAGTGAAGTaGTGCCGCCATCAAGAAGATGCTCGAGA 

Wild 1861 CTCCAGGGCCATAaTGTTGGATATrATrGTrrCGrArCAGGAGrATGTGCTGrrTATGA 19?0 

P/R Mutotion 1861 CTCCAGGGCCATACmTTGGATATCATCGTCCCGCACCAGGAGCATGTGaGCCTATG^ 1920 

P/W Mutation 1861 CTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTGCTGCCTATGA 1920 

P/S Mutation 1861 CTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTGaGCCTATGA 1920 

P/W/S Mutation 1861 CTCCAGGGCaTACTTtnTGGATATCATCGTCCCGCACCAGGAGCATGTGCTGCCTATGA 1920 

»»«**ai»*»»>**»»«*«ai 



1800 



1860 
1860 
1860 
1860 
1860 



Wild 



1921 TGCCAAGTGGGGGCGCAl1CAAGGAUlGAlCClGCiAIGGIGAIGGUU]GACIGI(ilAl I 1980 



5 
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2D] 



P/R Mutation 
P/W Mutation 
P/5 Mutation 
P/VS/S Mutation 



1921 TCCCMGTGGGGGCGCAmAAGGACATGATCCTGGATGGTGATGOIAGGACTaCTAT^ 
1921 TCCCAA6TGG6GGCGCATTCAAGGACAT6ATCCT66AT66T6AT6GCAGGACTGTGTATT 
1921 TCCCAATTGGGGGCGaTTCAAGGACATGATCCTGGATGGTGATGGCAGGACTGTGTATT 
1921 TCCCAATOGGGGCGCATTCAAGGACATGATCCTGGATGGnSATGGCAGGACTGTGTAT^ 



1980 
1980 
1980 
1980 



Wild 

P/R Mutation 
P/W Mutation 
P/5 Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



1981 AATaATAATCTGTATGTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCC 2040 

1981 AATCTATAATCTGTATGTTGGCAAAGCACCAGCCCG6CCTATGTTTGACCT6AAT6ACCC 2040 

1981 AATaATAATCTGTATGTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCC 2040 

1981 AATaATAATCTGTATGTTGGCAAAGOVCasiGCCCGGCCTATGTTTGACCrGAATGACC 2040 

1981 AATaATAATCTGTATGTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCC 2040 
************************************************************ 

2041 ATAAAGAGTGGTATGCCTATGATGmGTATGTGCTCTATCAATAACTAAGGTGTCAACT 2100 

2041 ATAAAGAGTGGTATGCCrATGATGTTTGTATGTGCrCTATCAATAACTAAGGTGTCAA 2100 

2041 ATAAAGAGTGGTATGCCTATGATGmGTATCTGCTCTATQ^ATAACTAAGGTGTCAACT 2100 

2041 ATAAAGAGTGGTATGCCTATGATGTTTGTATGTGCrCTATCAATAACTAAGGTCTCAACr 2100 

2041 ATAAAGAGTGGTATGCCTATGATGTTTGTATGTGaaATCAATAACTAAGGTGTCAACT 2100 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/yy/S Mutation 



2101 ATGAACCATATGCTCTTCrGTTTTACrrGTTTGATGTGOTGGCATGGrAATCCT 2160 

2101 ATGAACCATATGCTCTTCTGTmACTTGmGATGTGCITGGCATGGTAATC 2160 

2101 ATGAACCATATGaCrraGTmACTTGTTTGATGTGCTTGGCATGGTAATC^ 2160 

2101 ATGAACCATATGCTCnCTGTmACTTGmGATGTGCTTGGCATGGTAATCCTAATTA 2160 

2101 ATGAACCATATGCTCTTCTGTmACrrGmGATGTGCTTGGCATCG^ 2160 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



2161 GCTTCCTGCTGTCTAGGTTTGTAGTGTGI I<jI 1 1 TCTGTAGGCATATGCATCACAAGATA 
2161 GCrrCCTGCTGTCTAGGTTTGTAGTGTGTTGTmCTGTAGGCATATGCATCACAAGATA 
2161 GCrrCCTGCTGTCTAGGTTTGTAGTGTGTTGTmCTGTAGGCATATGCATCACAA^^ 
2161 GmCCTGCTOTCTAGGTTTGTAGTGTGTTGTmCTGTAGGCATATGCATQ^^ 
2161 GCTTCCTGCTGTCTAGGTRGTAGTGTGTTGTmCTGTAGGCATATGCATCACAAGATA 



2220 
2220 
2220 
2220 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



2221 TCAT(nAAGTTTCn-GTCCTACATATCAATAATAAGAGAATAAAGTAOT 2280 

777 1 TCATGTAAGmOTGTCCTACATATCAATAATAAGAGAATAAAGTACTTCTATGC^^ 2280 

2221 TCATGTAAGTTTCTTGTCCTACATATCAATAATAAGAGAATAAAGTACTTC^^ 2280 

2221 TCATGTAAGTTTCTTGTCCTACATATCAATAATAACAGAATAAAGTACrrCT^ 2280 

2221 IXIATGTAAGTTTCTTGTCCTACOTATCAATAATAACAGAATAAAG^^ 2280 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S MutaHon 



2281 AAAAAAAAAAAAAAAAAAAAA 
2281 AAAAAAAAAAAAAAAAAAAAA 
2281 AAAAAAAAAAAAAAAAAAAA 
2281 AAAAAAAAAAAAAA 



2301 
2301 
2300 
2294 
2294 
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[01 8 A] 



1st Nucleotide Sequence 
File None : 'Nipponbdr6 ALS partial cCriA 

Sequence Size : 15S5 

2nd Nucleotide Sequence 

File Ncne : XG3554 noize ALS 1 

Sequence Size : 2544 

r ACCCACGCGTCCGATGT6GAGGA 

•»» •* *4 ** 

1141* CATC<nXGAGOTCACCCGaCCATCACCAAGCAO\AaACa<WTCaCGACG^ 

24 • aTCCCCCaGTCATACA66AA(K:CTTCrTCCTCGCOTCaCGGkCCTCCT(K;aC6CT 
• 9 ««««« «• «» 

1201- aTtCCCC6CGTC(ntXM6AQGCCTrCTTCCTCGCATCaCTC 

84* CCTGGlXGACATCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCGGTaGGGACACCT^ 
1261" CCnGTTGAaKCCCAAGGAaTCCAGCAGCAQ\TGGCGGTGCCGGCCT<*GGAa^^ 

144* GATGAATnACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAATTGC^ 
1321" CATGAGTXireCCTGGGTACATCGCGCGCCTTCCCAAKCTCCCGCGACrGAAl I Kl IGA 

204' G<MGT<TrGCGTCrCGnG6CCAGTCAC6GC6CCC6ATirrCTATGTC6GT6GTGCCTG 
laai" 6CAGGTGCTGC€T CH6riC GT6AATCAC6GC€CCCT G IA TGTT6GCGGTCCCrG 

264' CrCTGCATCTgGTGACGAATTSCGaG dl I Ifal tG AGC^GACTCGTATCCCAGTTftCAftC 

# «4e««* *m 44c«E « ***** *m* >4i««««i« *^****** ***** 

1441" TGaGCATCAGGTGAGGAGTTSTCOCfiCTrTCTTOlGTTGAC^ 
324' CAaCTGATGGGCCTCGGCAAmCCCCAGTGACGACCCGnffrCCCTGCGCATGCrnK 

■«**4i ***** ******** ******** **** ************** 

1501 • TACTCTTATGGGCmGGCAACrrCCCCACCGACGACCCAaGTCACTGCGCATGCT^ 
38^' GATGCATGGCACGGTGTACGCAAATTATGCCGTGGATAAGGCTXSACCTGTTGCrrcCGTT 

4r»«^4^44t4 4^ ***** *********** *ir*****ltt*** ** ^f***-tf****** ** 

ISei' TATGCATGGCACAGTGTATCCAAATTATGCAGTGGATAAGCCCGATaGTTGaTGCATT 

44^' TGGTGT^CGGmGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCAA 
^vf^******m************************************** **** ** ** 

1621" TGGTGTlGCGGmGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAGGOVGM 
50^' GATTCT^CACATTGAUnGATCCAGCAGAGATTGGAAAGAACAAGCAACCACATC^ 

it^^***^,**^itHf^$» ** m******* *********** *********9i^ 

1681" GATTGTGCACATTGATATTGATCaGaGAGATTGGCAAGAACAAGCAGCCACATGTGTC 
564* AATTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAATGCTCTGCTACAACAGAGCftC 

******************** ****** ***** **** ** ** «xats* 

1741" CATrrGTG(:A6ATGTTAAGCTTG<TrTGCAGG6CATGAATACTCTTC^^ 
624' AACAAAGACAAGTTaGATmAGTGCATGGCACAATGAGTTGGACCAGCAGAAGAGGG^ 

* |ut«*** ** * *** ** * ***^*** **** ***** ***** ******** 

1801" ATCAAAGAAGAGCTTTGACTTCGGaCATGGCATGATGAATTGGATCAGCAAAAGAGGGA 
68^' GTTTCCIXrreGGGTACAAA/iCTTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGT 

^^^^^ i^1r»4 if* *4ii|i «4r **** ** ******** ***>***** 

1861" GmCCCCrrGGATATAAAATCntAATCAGCAAATCCAaCACAATATGCTATT^ 
744' GCTGGATGAGCTGACGAAAGGTGAGGCAATaTCCaACTGGTGTrcGGCAGCAaAGA^ 

jkit 1km**** ******* ** ***** ***** ** ** ******************** 

1921" TmGATGAGTTGACGAACGGGGAGGCCATCAmCCVlCAGGTOTGGGCAGC^ 
80^ ' GTGGGCGGCACAATATTACACaACAAGCGGCCACGSCAGTGGCTGTCTTCGGCTGGTCT 

:tM^»*«4>4<»l|l«» *tc****** ************ *4^************** ****M*** 

1981" GTGGGCGGCAaGTATTACAmACAAGCGGCCAAGGCACTGGCTGTCTTCACCTGGTCT 
86^ • GGGCGCAATGGGATrrGGGCreCCTGCTGCAGCTGGTGCnCTGTGGC I AACCCAGG I G I 

M» j^* *«4^44i ♦«»«(** **** ***** ********* ******* *********** 

2041" TGGGGCTATCGGAmGGTTTOCGGaGCTGCTGGTGCTGCTGTGGCCAACCaGGT^ 
924* CACA GI Ifai I GATATTGATGGGGATGGTAGCrTCCTCATGflACATTCAGGAGCTGGCATT 

*m* ******** ** ** ** ******************************** ** * 
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mi 8B] 

2101" aCTGTTGTTGACATCGACGGAGATGGTAGCrrCCTCATGAACATTCAGGACCT 
984' GATCCGCATTGAGMCCTCCCTGTGMGGTGATGGTGTTGMCMCCAACAmGGG^^ 
2161" 6ATCC6TATTGA6AACaCCCAGTOWVGGTCm6T«TAAACAACWG 
1044 • GGTGGTGCAATGGGAGGATAGGTTTTACAAGGCGAATAGGGCGCATACATACTTGGGCA^ 
2221" GGTGGTGCAGTGGGAGGACAGGTTCTATAAGGCCAATAGAGCACACACATTCTTGGG^ 
1104' CCCGGAATGTGAGAGCGAGATATATCCAGATTTTGTGACCTATTGCrAAGGGGT^ 
2281" CCCAGAGAACGAAAGTGAGATATATCCAGATmGTG-GCAATTGCTAAAGGGTTC^ 
1164' TTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCaVTCAAGAAGATGCT^ 
2340- mCAGCAGTCCGTGTGACAAAGAAGAGCGAAGTCCATGCAGCAATCAAGAAGATC 
1224' AGACTCCAGGGCCATACl Id ! IG GATATCATCGTCCCGCACCAGGAGCATCTGCTGCaA 
2400" AGGCTCCAGGGCCGTACCTCTTGGATATAATCGTCCCGCACCAGGAGCATGTGrrGCCT^ 
1284' T6ATCCCAAGT6GGGGC6CATTCAAGGACATGATCCTG6ATGGT6ATG6CAGGACT6TGT 
2460" TGATCCCTAGTGGTGGGG(TITCAAG6ATATGATCCTGGATGGTGATGGCAGGACT 
1344' ATTAATCTATAATCTGTATGTTGGOVAAGCACCAGCCCGGCCTATGmGACC^ 
2520" ATrGATCCGTTGACTGCAGGTCGAC 



2003-3022788 



#2002-095721 



[01 9 A] 

1st Nucleotide Sequence 

File Name : Zi^SJ^S^SALS cDNA 

2nd Nucleotide Sequence 

Pile None : ALS cDNA 

!• CrC€CCGCC6CCGCCGCCGCCACCACCCA(IXAT$CCTACGACC(; 
1" CCCAAACCCAGAAACCCTCGCCGCCa:CGCCa:C(KCACXACCCACCAT€GCTACGACCG 
45 • CC6CGGCCGCGGCCGCCGCCCT(rrCCCCC<K;CGCGACGGCCAAGACC6GCC<nvW(^ 
61" CCGCGGCCGCGGCCGCCGCCaGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACC 
105 • ACCAGCCACACCACCTCCrrCCCGCTCGACCCCGGCTGQGGGCGGCCGCGGTCAGGTGCT 
121" ACCAGCGACACCACGTCCTTCCCCaCGAGGCCGGGTGGCGGCGGCGGCGGTCAGGTGCT 
165' CGGCGGTOTCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCACGCCGCTCCGGCCGT 
181- CG6CGGTGTCCCC6GTCACCCCGCC<ntCCCGGC(5CCGa:GfiCrACGCC^^ 
225* <iGGGGCCGGCC<iA6CCCCGCAAGGGCGCGGAOlTCaC(n^GGAG<iCXCTGGAG^ 
241** GGGGGCCGGCCGAGCCCCCCAAGGGCGCGGACATCaCGTGGAGGCCCTGGAGCGGTGCG 
285' GCGTCACCGACGTGTTCGCCTACCCGGGCGGCGCGTCCATGGAGATTCCACCAGGCGCrCA 
301- GCCTCAGCGACGT1CTTCGC<TACCCGGGCGGCGCGrCCATGGAGATCCACCAGGCGCTGA 
345' CGCGCrCCCCGGTCATCACCAACaVCCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 
361" CGCGCrCCCCGGTCATO^CCAACCACCTmaGCCACGAGCAGGGCGAGGCG^ 
405' CGTCCGGGTAC6CGCGCGCGTCCGGCCGCG I CGG(jG ICI GtG fCGCCACaCCGGCCCCG 
421" CGTCCGGGrACCCGCGCGCGTCCGGCCGCGTCGGGGTCrGCGTCGG:ACCrC<^GCCCCG 
465' GGGCAACCAACCrCGTGTCCGCGCTCGCCGACGCGaGCrCGACTCCGTCCCGATGCTCG 
481" GGC»CAACCAACCTC€T6rCC6C6CTCGCCGACGCGaGaCGACra:6TCCC6ATGGTCG 
525* <XATCAC6GGCC:AGGTCCCCC6CCGCATGATCGGUCC6ACGCCrTCCAGGA6ACCCaA 
541" CCATCACGGGCCAGCTCCCCCGCCGC^TGATCGGCACCGACGCCTTCCAGGAGACGCCCA 
585' TACTCCAGGTCACCCGCrCCATCACCAAGCACAAmCCTTGTCOTGATGTGGAGG^^ 
601" TAGTCGAGGTaaCGCTCCATCAOAAGCACAATrACCTreTCmGATCT 
645' TCCCCC€CGTaTAaGGAA(^CTTCnTCrC(X:6TCCTC6GGCC6TCCTS6Ca 
6G1" TrCCCOCCfiTCATACAGSAAtari. I rC ' TC CTCGCGTCCTCGGGCCSTCCTSGCCCGGrGC 
705 • TGGTCGACATCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCGGrCTGGGACACCTCGA 
721'' TGGTCGACATCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCGGTaCGGACACCTCGA 
765 • TGAATCTACCAGGGTACATCGCACGCCTGCCCAAGCOVCCCGCGACAGAAnGCTTGAGC 
781" TGAATCTACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAAnGCTTGAGC 
825* AttlCnGCGTCTGGl iGGCGAdlCACGGCGCCCGATTCTCTATGrCCGTGGTGGCTGCT 
841- AGGTmGCGTCTGGTTGGCGACTCACGGCGCCCGATraaATGTCGGTGCTGGCra^ 
885' CTGCATCT6GTGAC6AAnGCGa< jG I M G M (l AGCTGAaGgrATCCCAgTTACAACCA 
901" CTGCATaGGTGACGAATTGCGCr ai i 1 1 G N (: AG(TGAaGGrATCCCAGTrACAACCA 
945 ' aCT6ATGG6CCTCGGCAATnCCCCAGT6ACGACCCGnGTCC(TGC6CATGCTT6GGA 
961" aCTGATGGGCC-CGGCAATTTCCCCAGTGACGACCCGTTGTCCCTGCGCATGCTTGGGA 
100S' TGCATGGCACGGTGTACGCAAAmTGCCGTGGATAAGGCTGACCTGnGCTreCGTTTG 
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1021" TGCATGGCACGGTX^CGCAAATTATCCCGTGGATAAGGCTCACCTGrrGC^ 
1365' GTCTTGCG GTTrGATGATCGTGTGAGXGGGAAAATTGAGGci 1 1 iGOXAGCAGGGCCAAGA 
1081* GTGTGCGGTTTGATGATCGTGTGACAGGGAAAATTGAGGCTmGCAAGCAGGGCCMG^ 
11Z5* TTGTGCACATTGACArrCATCXAfiCAGAGATTGGAAAGAACA^ 
1141- nGHKIACATTGACATTGATCCAGCAGAGATOuAAAGMCAAGC^ 
118S' TTTGCGCAGATGTTAACarrTGCmACAGGGmGAATGCraGCT^^ 
1201" TTTGCGCAGATGTTAAQCnGCmACAGGGCTTGAATGCTCTGCTAOUCAG^^ 
12^' CAAAGACAAGTTaCATmAGTGCATGGCACAATGAGTTGGACCAGCAGAAGAGGGAGT 
1261" CAAAGACAA6TTCTGATmAGTGCATGGCACAATGA(nTGGACCAGCA6AAGA«3^^ 
1305* maCrSGGCTACAAAACrmGGTGAAGAGATCCCACCGCAAT^^^ 
ISZX" TTCCTCTGGGGTACAAAACTmGGTGAAGAGATCCCACCGCAATATOC^ 
1365* TGGATGAGCTGACGAAAGGT6AGGCAATCATCGCTACTGGT5TT6GGCAGCACCAGATGT 
ISil- TGGATGAGCTGACGAAAGGTGAGGCAATCATCGaACTGGTGTTGGGaGCACCAGATGT 
1425* GGGCGGCACAATATTACACaACAACCGGCCACGGCAGTGGCTOTCTTCGGCTGOTCTGG 
1441" GGGCSGCACAATATTACACCTACAAGCGSCCACGGCAOT^GGCTGTCTTCGICT 
14«5' GCOAAraSGATTTGGGCrGCCTGCTGCAGCTGGTGCTTCmGGaAACCCAGOT 
1501" CCGCAATOGAmGGGCTGCCTGaCCACaGGTGCTTCTGTGGaAACCCAGGTGTCA 
1545' CAGTTGTTGATAnGATGGGGATGCrAGCTTCCTCATGAACATTCAGGAGCTGGCAK 
1561" CAGTT6TTCATATTGATG666ATG6TAGCTTCCTaTGAACAT"a66AGCTGGCATTGA 
1605* KCGCATTGAGAACCTCCCTGTGAAGGTGATGGTGrreAACAACCAACATTrGGCTATQG 
1621** TCCGCATT^GAACaCCaGTGAAGGTGATGGTGTTIsAACAACCAACAmGGCT^^ 
1665' TGGT<H^MTTGGAGGATA6STrrrACAAG6CGAATAGGGCGCATACATACTT^^ 
1681" TGGT<K:AATGGGAG6ATAGGTmACAAGGCGAATAGGGC6CATACATACll^ 
1725 • CGGAATSTGAGAGCGAGATATATCCAGATTTTGTGACTATTCCTAAGGGGrrCAATATTC 
1741- CGGMTOT^CAGAGCGAGATATATCC^GATTrrGTCACrATTGCTAAGGGGTTCAATATO 
1785* CrcCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCXGCCATCAAGAAGATCCTCGAGA 
1801" OGCAGTCCGTtnAACAAAGAAGAGTGAAGrrCCGTGCCGCCATC^ 
1845' CTCCAGGGCCATACTTGrrGGATATCATCCrCCCCCACCAGCAGCATO^CTlGCCrA^ 

^•«**t«4n^«**4i4«4t4*«4i*«44e9i*4«M«4r«di***** ***************** **4***4> 

1861" CTCCAGQGCCATACrreTTGGATATCArCGTCCCCCACCAGGA 

1905* •rrCCAATTGGGGGCGCATTCAAGGACATGA'XCTGGATGGTGATGGCAGGACTXn'GTA^ 

1921" TTCC(yiA(nx;6GGGCGCATTX>UGGACATGATtaGGATGGT6AT6GCAGGACT 

1965' AATCTATAATCrCTATGTTXWCAAAGCACCAGCCCGGCCTATGTTTGACaGAATGACCC 

1981* AATTOTAATCTGTAT6TTCGCAAA6CACCAGCCCGGCCTATGTTTGACCTGAATGACCC 

2025* ATAAAGACTtOTATGCCTATGATXrrrTGTATGTGCTCTATCAATAAC^^ 

2041" ATAAAGAG^GGTATGCCTATGATGTTTGTATGTGCraATCAATAA^ 

2085* ATGAACCA^ATGCTCI ICI'Gi 1 1 lACTTGTTTGATGTGCTTGGCATGGTAATCCTAATTA 

2101" ATGAACCA""ATGCrCrrCTGTmAmGmGATGT6mG6CATG6TAATC 

2145' GCTTCCTGCTGTCTAGGTTTGTAGTlj I (j 1 1 G 1 1 TTCTGTAGGCATATGCATCACAA6ATA 
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2151" GCTTCCTGCTGTOAGGTTrGTAGTGTGTTGTTTTCTGTAGGCATA^^ 

2205* TCATGTAAGTTTCTTGTCCTACATATCAATAATAAGAGAATAAAGTACTTC^^ 

2221" TCATGTAAGTTT(TrGTCCTAOVrATCAATAATAAGAGAATAAAGTAmCTATG(^^ 

2265' AAAAAAAAAAAAAAA 

2281** AAAAAAAAAAAAAAAAAAAAA 
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